0 R L 



d: 



ONLINE. 



IH MORE THAN A 




IT'S A DEPARTURE. 



Dive into a new world of 
exploration and adventure! Now 
there's an entertaining, ever- 
changing Web site that's easy to 
use — created by the world leader 
in non-fiction entertainment. 

Start With Original Features! 

Every day you'll find articles 
and activities especially created 
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Finally, Easy Access to the Web! 

Something hooked your interest? 
Hit "Give Me More" and 
Discovery Channel Online 
directs you to related Web sites 
around the world that you can 
explore to your heart's content. 



I 


W 


■5? 




TwMdoy 


Wodimday 


Thursday 


Friday 



It's A Gateway To A New World! 

For ten years, Discovery 
Channel has been exploring your 
world. Now we've taken our 
knowledge and experience of this 
planet — and brought you a 
whole new way to explore it on 
your own. 

Start at http://www.discovery.com. 
Where you go from there is 
totally up to you. 



Monday 

to take advantage of the power, 
interactivity and global reach of 
the World Wide Web. Use them 
to pursue your own adventures 
and interests in History, 
Nature, Science, People, 
Exploration and Living. 



KNAPSACK 




No More "Lost In Cyberspace"! 

Our Knapsack feature does the 
hunting for you. It'll track down 
information on anything you'r 
interested in — even when 
you're not on-line and 
even if you don't know 
how to nav igate the Web 
— and store it in your 
"pack" 'til you open it. 
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CHANNEL 



ONLINE 



it's easy to connect, http://www.discovery.com or call 1-800-567-1476 
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nyone can see 
za this is a better 
Camcorder. 



SHARP 
VIEWCAM 



Anyone can see this is an 
easier, more fun way to record 
events. After all, Sharp 
Viewcam lets you see your ^ 
world through a big, color * 
view screen, not a tiny black 
and white viewfinder. 

You hold it in your hands, 
not stuck to your eye, so 
you have freedom to see, 
record and be a part of 
what's going on. 
Now you'll get shots 
you'd miss with an 
ordinary camcorder. 

SHOOT AND 
PLAY BACK INSTANTLY 
ON THE SAME 

BIG COLOR 
VIEW SCREEN. 

And only Sharp Viewcam 
has a lens that pivots 270° 1 



i$200"gr 

3 R E BATE Viewcam 

Offer Expires January 2. 1996 



so you can shoot from 
any position or angle and 
even put yourself in 
the picture. Plus, 
play it back instantly, in full 
color with sound. All in all, 
Sharp Viewcam is the most 
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COME SHARP PRODUCTS ' 

WITH SHARP VIEWCAM. 
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Scientific Advances: an 
Endangered Species? 
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58 Hypermusic! 

Do they laugh when 
you sit down at the 
piano? Exotic hyper- 
instruments allow 
even the tone-deaf 
to play like pros. 

Cover art by Geoff Spear 
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spacecraft with acute sensors are changing military 
strategy around the world. 

72 California Dreaming? a controversial saies- 

man launches an electric two-wheeler. Is it the first 
practical zero-emission vehicle? 



74 Dark Days for Science? Federal budget cuts 

may threaten achievements ranging from supercom- 
puters to atom smashers. Will they imperil U.S. 
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IT'S THE BIGGEST 
ADVANCE IN SATELLITE 
TELEVISION SINCE THE 
MINI-PISH. 

IT'S THE MINI-PISH 
YOU DON'T HAVE 
TO BUY, 

And it's only available from PRIMESTAR. 

With PRIMESTAR, the complete mini-dish 
satellite TV service, there's no equipment to buy. 
Starting at about a dollar a day,* you'll get the use of 
the mini-dish, maintenance and all kinds of program- 
ming, including movies, news, and family shows. 

PRIMESTAR brings you the very best in televi- 
sion, all in digital-quality picture and sound. Our 
complete, comprehensive lineup includes The Disney 
Channel, three channels of HBO, two channels of 
Cinemax, the leading regional sports networks, ESPN, 
TNT, TBS and much more. 

So start getting the entertainment you want. Just 
call 1-800- PRIMESTAR. 

"Prim may niry. Dor.' not incliuk installation. 
Blackout restriction,) apply. 

PRIMES*\R 
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Chapter One 

The Best of Both Worlds. 

were three days out of Perth in 
our new Subaru Outback' when two 

nasty blokes set upon us like dingos 
on a wallaby. "Don 't worry, luv,"I 
said to my traveling companion 
"this here Outback's the 
worlds first sport-utility 
wagon. It's part sport- 
utility, part car. All . • ff 



they've got is a Chevy Blazer." I 
pressed the accelerator and the chase 
was on. Take that left up ahead," 
my companion navigated And soon 
we were on an old rocky cart path. 
Our Outback, with its Subaru 
All-Wheel Driving System, easily 
handled this unforgiving 
terrain. But thanks to 
its optimally tuned 
suspension, our rocky 
passage felt more like 
a freshly paved road. Still, the 
pesky vermin proved difficult to 
shake. What could they be after? 
Suddenly, I realized that it must 
be the Outback itself. After all, 
how many vehicles have more 
cargo space than an buzu Rodeo' 
more driver headroom than a 
Jeep Cherokee, ground clearance 
like a Ford Explorer? phis the 
riding comfort and fuel economy 
of a passenger car? Indeed, the 
world's first sport-utility wagon 



would make quite a prize. With 
escape in mind, we found our way 
onto a winding mountain road, our 
pursuers still just a stone 's throw 
away. We soon met with a particularly 
tight turn, which tested the limits of 
our stability. Our Outback's lower 



COMPARE THE SUBARU OUTBACK.' 
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center of gravity handled it with nary 
a problem. Our rivals, following in 
their Chevy Blazer, fared less well. 
So we drove on, safe for the moment, 
but keenly aware that other 
adventures might await us down 
the road. Join our exploits. Pop in 
for a test-drive at your Subaru 
dealer or call l-800-WANT-AWD. 



WreBemtyqfAllWheelDrTve: 




*Cargo space measured with teats upright fA II comparooru and figures represent I99S model /tar vehicles, except for the 1996 Subaru Legacy Outback. Ground clearance based an manufacturer's published specs. 
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DOING WHAT'S RIGHT FOR NATURAL RESOURCES 



Public Lands Appreciation Day Set For Sept 30 



Americans are Can Do people. We see a problem 
and we jump in to help. Today, your country's pub- 
lic lands need your help. ♦ Budget shortfalls and 
natural disasters have created a $6.4 billion backlog of needed 
repairs in National Parks, Forests and Wildlife Refuges. 



Our 650 million 
acres of public lands — 
one-third of the coun- 
try — are a national trea 
sure. These special 
places are America's 
playgrounds — for fish- 
ing, hunting, skiing, 
golfing, hiking, biking 
and camping. If you use 
these lands, you owe it to yourself — 
and your children and grandchil- 
dren — to make sure they'll be able to 
be enjoyed for generations to come. 

On September 30 you can make a 
difference. Times Mirror Magazines 
will host the second annual Public 
Lands Appreciation Day (PLAD) at 
17 sites across the country. Joining 




PUBLIC LANDS APPRECIATION DAY 



with the Bureau of Land 
Management. U.S. Army 
Corps of Engineers, US. 
Fish and Wildlife Ser- 
vice, National Park Ser- 
vice and US. Forest Ser- 
vice, we plan to make a 
big dent in the work 
that needs to be done. 
PLAD was tested last 
year at two sites: Cache Creek, Calif, 
and Red Rock National Conservation 
Area, Nev. More than 700 readers of 
Times Mirror Magazines turned out, 
had a great time — and made a differ- 
ence. Said Rene Snyder, BLM site 
manager at Cache Creek 'The volun- 
teers who came did 10 years' worth of 
work in one dayf 



Times Mirror Magazines and gov- 
ernment agencies can't do the job 
alone. So McDonalds and Chevro- 
let/ Ceo Environmental have joined 
us to make PLAD happen. 

You don't have to have any spe- 
cial skills to be a PLAD volunteer. 
The work includes clearing trails, re- 
moving litter, planting trees and oth- 
er projects that require nothing 
more than a little sweat. Just show 
up and well put you in a PLAD T- 
shirt, give you a water bottle, feed 
you and put the tools in your hands. 

Time is short, but all sites have 
openings left Just call the PLAD 
coordinator nearest you and sign 
up over the phone. If there isn't a 
site you can get to, drop us a note 
and let us know if you'd like to be 
involved next year when we ex- 
pand to 100 sites. Contact Dr. David 
B. Rockland, Times Mirror Maga- 
zines Conservation Council, 915 
15th St., N.W. Suite 250. Washing- 
ton. DC. 20005. 



To sign up as a volunteer at this year's PLAD sites, 
contact the following: Empire-Cienega Conserva- 
tion Area, Tuscon, Ariz., Tony Hurrell (602) 722 
4289; San Bernadino National Forest, San Bernadino, 
Calif., Gail Van Der Bie (909) 383-5588; Shasta Nation- 
al Forest, Redding, Calif., Mary Ellen Grigsby (916) 
275-1587; Angeles National Forest, Los Angeles, 
Calif., Chris Barone (818) 574-1613; Continental Divide 
Trail, Winter Park, Colo., Jacqueline Leonard (303) 275- 
5030; Appalachian Trail, Hartford, Conn., Birge Dayton 
(413) 443-0011; Chattahoochee National Forest, At- 
lanta, Ga., Jeff Owenby (706) 782-3320; Lake Cumber- 
land, Russell Springs, Ky., Bill Jackson (606) 679- 



6337; Buffumville Lake/Hodges Village Dam, Oxford, 
Mass., David Stidden (508) 248-5697; Hugg-Thomas 
Wildlife Management Area, Baltimore, Md., Ron Norris 
(410) 836-4557; Blackwater National Wildlife Refuge, 
Cambridge, Md., Glenn Carowan (410) 228-2692; Red 
Rock NCA, Las Vegas, Nev., Dave Wolf (702) 647- 
5074; Rio Grande Gorge. Taos, N.M., Paul Williams 
(505) 758-8851; Gateway National Recreation Area, 
New York, N.Y., Manny Strumpf (718) 338-3687; 
Canyon Lake, San Antonio, Tex., Kevin Shelton (817) 
939-2461; Pony Express Trail, Salt Lake City, Utah, 
Glenn Foreman (801) 977-4300; Pohick Bay Regional 
Park, Lorton, Va., Cathy Applegate (703) 440-1712. 



Times Mirror Magazines wishes to thank McDonald s 
and Chevrolet/Geo Knvironinental for their sponsorship 
and support of Public Lands Appreciation Day. 
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Not just big, but full, rich, and incredibly 
lifelike. You literally have to hear the Bose' Wave" 
radio to believe it. It's small enough to fit almost 
anywhere, but its patented acoustic waveguide 
speaker technology helps it fill the room with big 
stereo sound. 

The Wave" radio is designed for convenience 
as well as great sound. There's a handy remote 
control, pre-set buttons for your favorite stations, 
and many other features. You can even connect it to 
a CD or cassette player to enjoy your favorite music. 

MR7MRS7MS. 

NAME (PLEASE PRINTI 




Call 1-800-845-BOSE, ext. RP348. 



The Wave" radio is available directly from 
Bose. For more information, call or return this 
coupon. Or better yet, call to learn about our 
in-home trial and our satisfaction guarantee. 

Only Bose offers all this advanced technology. 
And for just $349. Call 1-800-845-BOSE, ext. 
RP348, or send the coupon today. And learn all 
about a small wonder. 




Better sound through research ■ 

( ) ( ) 

DAYTIME TELEPHONE EVENING TELEPHONE 



STATE ZIP 

Or mail to: Bose Corporation. Dept. CDD RP34S. The Mountain, Framingham. MA 01701-9168. 

Price is subject to change wirhout notice. 



LETTERS 



From the Editor-in-Chief 

SOME INTRODUCTIONS are in order this 
month, beginning with Design Director Teresa 
Fernandes, Design Consultant Don Morris, and 
Graphics Consultant John Grimwade, who crea- 
ted the bold new look of Popular Science. Also, 
a new column called Beyond Here by award-win- 
ning computer technology journalist Gina Smith debuts this month. In our newest department, FYI, you'll 
find answers to your questions, the new "How It Works" illustration, plus much more. Join in the Reader Poll 
on our new Feedback page. It's easier than ever to tell us what you'd like to see in Popular Science. So con- 
tact us by phone, fax, or through the Internet and tell us what you think. — Fred Abatemarco, popsded@aol.com 




Fred Abatemarco, Teresa Fernandes, and Don Morris. 



DoingWindows 

YOU FORGOT to mention that 
Windows 95 is not a true preemp- 
tive operating system ["Opening Up 
Windows 95," Aug.]. This becomes 
apparent when a 16-bit Windows 
application hogs the CPU and 
brings the rest of Windows 95 to 
a screeching halt. Also, Microsoft 
will no longer make or even support 
development of 16-bit Windows 
applications, only 32-bit. So if you 
want to upgrade to a new version of 
a Windows-based application, you 
will first have to buy Windows 95. 

Rick Mercier 
Wallingford, Conn. 

THE "FRIGHTENINGLY barren" 
interface on Windows 95 bears a 
close resemblance to that of a Mac- 
intosh — an empty space with some 
icons on the side. Coincidence? 

Michael ]. Gallagher 
Cortland, N.Y. 

Car-Test Criteria 

YOU STRETCH the truth when you 
say that you tested the "newest mini- 
van designs" ["Space Invaders," Aug.]. 
Only the Honda Odyssey could be 
termed a new design. Changes to 
the Dodge Caravan, Ford Windstar, 
and Pontiac Trans Sport were mostly 



cosmetic or convenience items built 
on designs several years old. "Latest 
models" would have been more ac- 
curate. Second, you left out my pick 
for best minivan, the Toyota Previa. 
By what mysterious criteria was it 
excluded? No new cup holders? 

John L. Petry 
Groton, N.Y. 

In fact, only the Pontiac Trans 
Sport is a carryover design. Both the 
Dodge Grand Caravan and the Ford 
Windstar are all-new designs. We did- 
n't include the Toyota Previa because 
it has not been redesigned since we 
tested it in the August 1 990 issue. 

The Biggest Turbine 

THE LARGEST wind turbine in the 
United States is the MOD-5B, on 
the northern shore of Oahu, Hawaii, 
not the Zond Z-40 in Tehachapi, 
California ["The Forecast for Wind 
Power," July]. It has a horizontal axis 
200 feet high, with a rotor diameter 
of 320 feet. For the past eight years, 
this variable-speed machine has 
been producing 3,200 kilowatts of 
power with winds around 26 mph. 
Boeing built it under contract to 
NASA and in 1987 sold it to the 
Hawaiian Energy Renewal Systems. 

Harry C. Roth 
Kent, Wash. 
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Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 

ARTICLE INQUIRIES 

We have listed the city and state for 
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E-Cash Snags 

WHAT HAPPENS to e-cash [July] 
transfers when power lines are 
down? Relying heavily on electric- 
ity and telecommunications, a city 
without power could stop function- 
ing completely. Also, remember 
when you learned the value of a 
dollar as a kid manning a lemonade 
stand? Would kids have mini-trans- 
action systems to collect funds? 
Before we plunge ourselves into 
any kind of e-cash system, we 
should consider it from all aspects 
of society. 

Nicholas Thornton 
Novi, Mich. 

Historical Repeat 

WHILE ONE-millimeter-thick digi- 
tized cross sections of human 
bodies may be new, reading "The 
Visible Man" [Science & Techno- 
logy Newsfront, June] was ddja vu 




Dr. Essenberg and his World's Fair exhibit. 

for me. In the early 1930s, Dr. J. 
Martin Essenberg, my father, used 
'/t-inch-thick cross sections of 
human cadavers as instructional 
aides for his students at Loyola 
University School of Medicine. To 
obtain the sections, he froze the 
cadavers in the cold winter air atop 
Cook County Hospital. He then 
carefully band-sawed the bodies 
and placed colored wax in selected 
cavities to highlight certain parts, 
like blood vessels. My father filled 
their glass-sided containers with 
formaldehyde-laced gel to hold 



these sections in place. Anyone 
who visited the Science building 
at the 1933-34 Century of Progress 
Exhibition (the World's Fair) in 
Chicago will probably remember 
them. The curators told us that my 
father's exhibit had more traffic 
than any other. 

Charles M. Essenberg 
Oceanside, Calif. 

Spotted: Fake Tree 

WE REGULARLY drive past one 
of those fake-tree/wireless-phone 
transmission towers, on Monument 
Hill, Colorado. My wife bet it was 
real, and I bet it wasn't. She wasn't 
convinced until I showed her your 
photo and description in What's 
New [July]. 

Terry P. Martinez 
Terry_p._Marinez@cssdll.usa.net 

AReal"Hum"-Dinger 

LAST YEAR I bedeviled a Hummer 
dealer, trying to trade in my lovable 
but maintenance-hogging Range 
Rover for a Hummer ["Quest for the 
Boojum," July]. Damned if I could 
get a new Hummer for less than 
$55,000, after trading in my Range 
Rover and Porsche 928S4. Yikes! 
The things are cool transportation, 
but a very expensive way to travel 
in airline economy-class seating 
with a great stereo that can't be 
heard because the diesel is scream- 
ing from between the front seats. 
I loved the Baja story anyway. 

Jeff Stives 
via fax 

Corrections: Zinc is an element 
[Automotive Newsfront, July]. 

The Trinity atomic test site is 
part of the White Sands Missile 
Range located in New Mexico 
[Editor's Note, Aug.]. 

A Cray supercomputer can mul- 
tiply two 10-digit numbers in 10~ 9 
seconds [Computers & Software 
Newsfront, Aug.]. 
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If this is your skin, 




this is rain. 



New Edge* Extra Moisturizing Gel has 

more of what your skin needs to look healthy 
and smooth— even if you shave a lot. 

edge 

ULTIMATE CLOSENESS. ULTIMATE COMFORT. THAT'S THE EDGE.™ 




A Good Egg 

WITH THEPCVisionTouch, 
Sony's combination wire- 
less mouse and audio-video 
system controller, you can 
manage a host of electron- 
ic devices from the palm 
of your hand. A gyroscope 
and a radio-frequency 
transmitter send mouse 
coordinates to the Vision- 
Touch receiver. Software 
residing on the computer 
processes the information 
and sends commands to 
the electronic components 
back through the receiver. 
Price not yet set. 




Stealthy Ship 

THE 3,000-TON LA FAYETTE FRIGATE is one of the stealthiest warships. 
Its sides are angled, there are no walkways along the sides, and the 
mooring cables are hidden behind hinged doors. The gun turret 
is faceted, like the F-117 stealth fighter. A retractable radar- 
protective screen covers the ship's lifeboat. Six La Fayette- 
class ships are being built for the French Navy. 



Affordable Bimmer 



Heads Up 



RECENTLY INTRODUCED TO THE UNITED STATES, the BMW 318 ti is a three-door coupe 
that breaks (just) the 20-G price mark, with $19,900 base. The ti shares the same 
wheelbase and 1.8-liter dual-overhead-cam 16-valve four-cylinder engine as others in 
the German maker's 3-series. Peppier pickup comes from its lighter body; the end is 
8.8 inches shorter than other 318s. 




Maxi Zoom 

TAMRON'S F/5.6 200-400MM ZOOMER is no bigger than 
a fixed-focus 400mm lens of the same aperture. Two 
of its 13 elements are LD (low-dispersion) glass, which 
help reduce chromatic aberration for sharp image 
quality. An internal focusing system means that the 
center of balance never changes, an important consid- 
eration in hand-held shooting. List: $962. 



THE RUGGED pocket-size 
Hummingbird is a full- 
function computer system 
with a head-up display 
controlled by optional 
voice-recognition soft- 
ware, leaving your hands 
free. Mobile and wireless, 
the unit puts tech manu- 
als, records, or documents 
right before your eyes. 
Price: $3,700. Phoenix 
Group, 204 Terminal Dr., 
Plainview NY 11803. 
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Built Like a 
Bridge 

TO RESIST sagging under 
heavy garments, this pro- 
totype clothes hanger has 
two elliptical structures 
that work together like a 
suspension bridge. The 
hangars were created by 
Chicago designer Michael 
Prince from a variety of 
recycled materials — 
including Environ (shown), 
a material made from 
soybeans and recycled 
newspaper, developed by 
Phoenix Biocomposites, in 
St. Peter, Minnesota. 



HearingTest 
for Newborns 

WHEN IT IS CLOSED, this 
portable device appears to 
be simply a briefcase. But 
inside the deceptive unit 
is an Auditory Response 
Cradle that tests the 
hearing capabilities of 
newborns. Designed by a 
team of researchers at 
Hillingdon Hospital and 
Brunei University in 
England, the cradle's 
mattress picks up a baby's 
physical responses to 
sounds that are transmit- 
ted through the earphones. 





Into the Tunnel 

AN 86 PERCENT scale model of Lock- 
heed-Martin's proposed X-32 Joint 
Advanced Strike Technology (JAST) 
fighter is undergoing wind-tunnel 
testing at the NASA 
Ames Research Center 
in California. Sus- 
pended from tethers, 
the model will have 
its engine and lift-fan 
systems running. The fan, 
located behind the 
cockpit, is driven 

through a shaft by 
the primary jet 
engine (not yet 
installed in this 
picture.) The X-32 would 
be able to take off in a short 
distance, and land vertically. 
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We've been part of this picture for over 80 years. 



L.L. Bean has been providing well-made clothing 
and gear for families that love the outdoors ever 
since L.L. himself created the first Maine Hunting 
Shoe" back in 1912. Our new 1995 Fall catalog 



has 216 pages of men's and women's casual clothes, 
outdoor gear, home furnishings, and durable children's 
clothes -all honestly priced, 100% guaranteed, and 
delivered quickly by Federal Express. 



Call for your Free L.L. Bean catalog. 

1-800-430-2326 



LL# 4402240 



L.L.Bean 



Casco Street, Freeport, ME 04033 



© 1995 L.L. Bean. Inc. 



O Please send me my FREE L.L. Bean Fall catalog. 



Nam* 


Address 




A pi 


City 


Stale 


7IP 



Clip and mail to: L.L. Bean Fall catalog, Casco Street, Freeport, ME 04033 

4402230 
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Jetting Along 

THE INDUCTED Prop's 
enclosed impeller moves 
large amounts of water for 
jetlike boat propulsion. 
Unlike conventional 
propellers on large boats, 
the Prop can operate safely 
in just 18 inches of water. 
Developed by Advanced 
Marine Technology of 
South Norwalk, Connecti- 
cut, the system is under- 
going Coast Guard tests. 







Exhaust bumper 
assembly 

Surface 

of water 



Steering 
1 nozzle 



Impeller 
Transom 
Bottom of 



Intake valve 





High-Capacity 
Camera 

DYCAM'S 10-C color digital 
camera is the first con- 
sumer digital camera to 
feature a power zoom lens 
(3X), auto-focus from 18 
inches, and removable 
storage cards for unlimited 
picture taking away from a 
computer. The $995 camera 
has one megabyte of built- 
in storage that can hold 
five high-resolution 
(640x480) pictures or 40 
low-resolution images. 



Wide-Open Pickup 

CHEVROLET AND GMCs new "access panel" opens the 
entire side of extended-cab bodies, both compact and 
full-size, to allow easy loading and unloading of the 
space behind the seat. Hinged at the rear, the panel 
(legal considerations prohibit calling it a door, says 
GM) even allows loading a wheelchair behind the seat. 
It's available as an option on Chevy and GMC C/K and 
Sierra extended-cab models, plus the S-Series and 
Sonoma compact extended-cab bodies. 
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Get more Merit Awards FREE 
with pack UPCs. 
Call 1-800-884-5777 for the complete 
1995 Merit Awards Catalog. 






Merit Leather Jacket 

450UPCS 




Offer limited to smokers 21 years of age or older. Offer 
void in Kansas. Requests for catalogs must be received 
by 3/31/96. Please allow 4 to 6 weeks for catalog delivery. 

8 mg "tar." 0.6 mg nicotine av. i 
per cigarette by FTC method. 



Merit Leather Day Planner 

100UPCS MeritLighter 

30UPCS 

t 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease. 
Emphysema, And May Complicate Pregnancy. 



Merit 
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No Free Parking 



THERE'S NO FREE time on the intelligent parking 
meter. Combining four surveillance technol- 
gies — including heat sensors and motion 
detectors — the meter "knows" when a car 
enters or leaves a space. When a car departs, 
the meter resets so the next driver can't 
benefit from any remaining time. The meters 
cost 20 to 40 percent more than conventional 
ones, but bring in 10 to 50 percent more rev- 
enue, says maker Intelligent Devices of 
Harleysville, Pennsylvania. 



EXPIREdl 
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A Bridge Too 
Clear 

PEDESTRIANS WHO cross 
this bridge may feel like 
they are walking on air. 
Glass is the only structural 
material in the covered 
bridge, which connects two 
office buildings in Rotter- 
dam. Designed by Kraaij- 
vanger-Urbis Architects, a 
Dutch firm, the transparent 
bridge creates unexpected 
visual effects — such as the 
temporary loss of shadows, 
which are cast onto the 
pavement below. 



Korean Concept 

KIA MOTORS showed the 
Credos sedan at the Seoul 
Motor Show this spring. 
The mid-sized sedan will be 
powered by Kia-designed 
four cylinder twin-cam 
engines that displace 1.8 
and 2.0 liters. A 2.5-liter 
V6, which was jointly de- 
veloped by Kia and Rover, 
will be used in Korean 
and U.S. models. The 
Credos is scheduled to 
reach the United States 
in late 1997 as a 1998 
model automobile. 
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She got the howse>, 
the car, and the fi^iiidtouir^. 

(And you're still married.) 




© 1995 Pinter Eleclnmic- (I 'SA) Inc.. £«y Reach. CA. 
CtL'tom mtttwh'itttt} tfou/rl an<) itwtaUatimi hy JG Ct'mmuntciilu'ii.'. Inc.. W'rtbrittye. CA. 




With all due respect to your better half, perhaps 
it's time you balanced things out a little. Well, a 
Pioneer* Cinema Wide Television certainly would 
be a great way to start. It simply gives you more 




picture than conventional sets, while innovations 
like Vertical Contour Control and Multi-Point 
Digital Convergence add up to the sharpest picture 
available today. Plus the new Intelligent System 
Control in our 5 Series gives you one-touch 




control of your components, even those by other 
brands. And ourTVs are just the cornerstone 
of our full range of home theater equipment. So 
call us at 1-800-PIONEER for a dealer near you. 
And take custody of one of ourTVs. 
ADVANCED HOME THEATER 



CO PIONEER 

The Art of Entertainment 



Cop 



warn 



iviera.When was the last time 



hi rea 



lly had f 



un in a car: 



[f it's been awhile since you were really truly 
excited about a car, take Riviera for a spin. 

It has a stronger body unit than any 
other luxury coupe in the world. It's agile. 
Supercharged.* And downright fun to drive. 

Riviera by Buick. Express yourself. 

call 1-800-4-RIVIERA. 
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All in the Family 

THE CONCEPT Renault 
Laguna Evado, slated for 
imminent production, has 
three passenger zones with 
distinctive colors: charcoal 
interior trim for parents in 
front, slate for teenagers 
in the middle, and mint 
for youngsters in back. An 
interactive CD-ROM system 
entertains teens, and a toy 
box is built into the rear 
hatch. Regie Renault SA, 
Service de Presse, 34 Quai 
Pont du Jour, 92109 Bou- 
logne-Billancourt, France. 



Frisbee Finesse 

AEROBIE'S Superdisc lets 
even clutzes throw a 
frisbee, says its inventor, 
mechanical engineer 
Alan Adler. Adler spent 
20 years perfecting its 
unusual soft concave 
rim — regular frisbees 
have convex rims — 
which directs lift toward 
the disc's center. This 
increases stability and 
reduces wobble as well 
as the annoying tendency 
of frisbees to bank. Price: 
about $10. 






Palm Your Data 

BARELY LARGER than an 
electric razor and weighing 
just 10 ounces, the Pereos 
packs a gigabyte (equal to 
868 floppies) of informa- 
tion on a microcassette 
that is the size of a postage 
stamp. Datasonix, 5700 
Flatiron Pkwy., Boulder CO 
80301; $599. 
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SensorPack Module: Inserts into 
the detector that houses the LED 
and photo-sensitive receiver 



SB H AT'S NEW 






LED: Sends an infrared 
beam of light to the 
photo-sensitive receiver 



Bio Sensor for Carbon Monoxide 

TO AVOID FALSE alarms, the Nico carbon-monoxide detectors 
from First Alert of Aurora, Illinois, use a biomimetic sensor — 
its sensitivity mimics that of humans. As carbon monoxide 
gas rises to dangerous levels, two sensor discs darken until 
they block a laser-light beam inside the device; then the 
alarm sounds. Price: about $50 



Sensor discs: Darken 
when exposed to carbon 
_^f^Wf monoxide, blocking the light 

J*. *tr- 

and triggering the alarm 



Receiver 



Take a Message 

THE TENOR, a pint-sized 
voice pager from Motorola, 
does everything-play, 
rewind, store, delete, and 
fast forward-just like your 
home machine. It stores up 
to four minutes of voice 
messages. Unlimited 
additional messages go to 
a virtual memory bank for 
later forwarding. Available 
in early '96 by lease for 
about $20 per month. 





Pioneering Mac 

PIONEER'S MULTIMEDIA Personal Comput- 
ers are the first Macintosh clones sold in 
Japan. Both models feature Apple's Mac 
OS operating system, built-in speakers, 
4.4-times-speed CD-ROM drives, and video 
cards to manipulate images from a VCR, 
video camera, or computer-controlled 
laser disc player. Pioneer may eventually 
make the computers, the first it has 
developed, available overseas. 
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70s Night. 
Umbrella drinks. 



Karaoke. 



... * 



CANADIAN 
MIST. 



OEWSFRONTS 



CIENCE& QECHNOLOGY 



EDITED BY DAWN STOVER 



THE COSMOS 



Found: One Brown Dwarf 

SOLVING A cosmological puzzle, 
California astronomers recently re- 
ported the first confirmed sighting 
of a brown dwarf. 

Brown dwarfs are dim objects 
that are less massive than the small- 
est stars, but more massive than 
large gaseous planets like Jupiter. 
Because these mysterious objects 



are smaller than stars, their cores 
never get hot enough to fuse hydro- 
gen, so they don't shine brightly. 

Their dimness had made brown 
dwarfs as frustratingly elusive as 
Sasquatch. But now a team of as- 
tronomers from the University of 
California at Berkeley and San 
Francisco State University have 
managed to identify a brown dwarf 
by looking for the element lithium. 
Lithium is present in brown dwarfs 
but is burned away by hydrogen fu- 



sion in small stars [see illustration]. 

Using the massive 10-meter Keck 
Telescope in Hawaii, astronomers 
spotted lithium in the optical and 
infrared spectra of a brown dwarf 
dubbed PPL 15. Located in the 
Pleiades star cluster, the "seven sis- 
ters" of the night sky, PPL 15 is 
about 80 times the mass of Jupiter. 

The finding may shed some 
light — literally — on the age of the 
Pleiades. By comparing the bright- 
ness and lithium content of the 
brown dwarf with neighboring stars, 
astronomers have calculated that 
the stars are about 115 million years 
old — 50 percent older than previous 
estimates. — Mariette DiChristina 




SUNLIKE STAR 

.... Nucrear 
(lithium visible) _ Lithium t 

fully mixed 

' in rnrp 




TO FIND A BROWN DWARF, look for lithium: Nuclear 
fusion in the core of stars eventually burns away lithium. 
In larger stars like our sun, some lithium is spared be- 
cause it doesn't mix with the burning core. But in smaller 
stars, the fully mixed lithium is destroyed. Because brown 
dwarfs do not have hot cores, the presence of lithium 
distinguishes a brown dwarf from a small star. 




10 Q 95 



27 

Copyrighted n 



SCIENCE & TECHNOLOGY 



THE OCEANS 



Tapping Into the Navy's 
Listening System 

AT THE NAVAL Air Station on 
Washington's Whidbey Island, in 
a high-security building crowned 
with satellite dishes, Navy techni- 
cians listen to the ocean. Not with a 
seashell, but with a global network 
of underwater microphones. 

For more than 35 years the Navy 
has used this network, called the 
Sound Surveillance System (abbre- 
viated as SOSUS), to track enemy 
submarines and ships. But now that 
the Cold War is over, the Navy has 
expanded the surveillance system's 
role. Within the last few years, the 
system's operators have begun shar- 
ing their secret acoustical data with 
small groups of civilian scientists, 
who are using it to study ocean vol- 
canic eruptions, track whales, and 
detect illegal driftnet fishing. 

The Navy began developing 
SOSUS after German U-boats 
wreaked havoc on American ships 
during World War II. In the late 
1950s, engineers from Bell Labora- 
tories built the first hydrophones, 
which work somewhat like under- 
water telephone receivers and are 
about the same size as automobile 
stereo speakers. More than a thou- 
sand hydrophones have since been 
deployed on the ocean floor, con- 
nected to shore by 30,000 miles of 
undersea cables. 

Sound signals picked up by the 
hydrophones are transmitted along 
the cables to coastal stations, then 
relayed by satellite to Whidbey 
Island and a few similar facilities. 
Navy analysts can read the signa- 
tures of submarines from the data 
and can then pass information 
about the locations of the subs to 
Navy ships at sea. 

Analysts are also taught to recog- 
nize the sound patterns of under- 
water noisemakers like whales and 
volcanoes. Now they no longer dis- 



card this information but pass it to 
civilian scientists. "The taxpayers 
paid a lot of money for this system, 
and if we can use it for other things 
while still supporting our military 
mission, that's wonderful," says 
Captain Mary P. Mosier, chief staff 
officer for the Navy's undersea sur- 
veillance system. 

The $16 billion SOSUS network 
has already been incorporated into 
three research projects. At the Pa- 
cific Marine Environmental Labora- 
tory in Newport, Oregon, scientists 
are using the system to study earth- 
quakes and volcanic eruptions on 
the floor of the Pacific Ocean. About 



80 percent of all eruptions occur in 
the deep ocean. 

In June 1993, the Newport lab 
began receiving data in real time 
over a phone line. "Before then, we 
weren't able to tell what was hap- 
pening when it was happening," 
says marine geologist Robert W. 
Embley. "Now we can catch erup- 
tions in the act." 

Only four days after the scien- 
tists began downloading the data, 
they spotted a swarm of earth- 
quakes 270 miles off the Oregon 
coast and were able to send research 
ships and submersibles to the scene. 
A remotely operated sub pho- 
tographed glassy lava forming amid 
a blizzard of white bacteria. 



In another project, scientists at 
Cornell University, the Naval Re- 
search Laboratory, and the Space 
and Naval Warfare Systems Com- 
mand are using SOSUS signals to 
study whales. The scientists have 
identified the songs of humpback 
whales, timed the intervals at which 
finback whales surface for air, and 
tracked an individual blue whale for 
43 days as it traveled almost 1,700 
miles. The listening system provides 
valuable clues about the numbers, 
migrations, and behaviors of whales. 

In a third application, the Na- 
tional Marine Fisheries Service is 
working with the Navy to detect 
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driftnet fishing, which was banned 
by the United Nations in 1993. 
SOSUS analysts look for the engine 
and propeller noises that driftnet 
fleets make at sunset when they lay 
out their miles-long nets. Federal 
enforcement officials can then 
speed to the scene catch the fisher- 
men red-handed. 

The system could also be used 
to spot fishing boats in closed wa- 
ters, speedboats smuggling drugs, or 
tsunamis headed for shore. Re- 
searchers study currents by tracking 
a floating sound source, or measure 
global warming by tracking the 
speed of sound through water [see 
"The Sound of Global Warming," 
July].— D,S. 




By timing the arrival of sounds at separate hydrophones, analysts at a Navy station can pin- 
point the location of earthquakes occurring along an underwater ridge line. This Information 
Is relayed to scientists at an Oregon lab. The actual positions of the arrays are classified. 
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Dodge Ram Club Cab lets 
you do something you thought 
you'd never do in the back seat 
of a pickup. Relax. 

Since there's more hip room 
than other club cabs, back seat 
passengers can spread out. The 
seat cushion is deeper, providing 
added support for longer trips. 

And when we say dial our 



pickup is the most comfortable 
full-size club cab you can buy, 
we have the material to support 

< "7 : 



it. hi die form of a patented 
fabric, with fibers that act as a 
shock absorber. It's like having a 
suspension system just for the 
back seat. 

It's easy to climb in and out. 
too. Because both sides of the 
40/20/40 front bench dp and slide 
forward. Safety doesn't take a 
back seat, either. A driver's airbag 
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*ed the rules, 
etched them. 



comes standard. 1 
And we've made / 
available four- 
wheel anti-lock 
brakes. 

YouVe got plenty of power, 
courtesy of Dodge Magnum R 
engines-overall the most powerful 



line of truck 
engines on the 
planet. And youve 
got some powerful 
assurance down the 
road, as well. Dodge Ram has 
better resale value than Ford, 
Chevy or GMC. 2 



Sit back and make yourself 
comfortable. Front or back, we've 
made plenty of room. 

For still more information, call 
1-800-4-A-DODGE. 

I Always wear your seal hell tor a fully effective airhag. 
- We calculated resale using avg. trade-in values of '94 
full-size models vs. MSRPs. published in Jan.- July '95 
N.A.D.A. Official Used Cur Guide' monthly editions. Use 
of these values dix> not constitute NADA's endorsement. 



Americas Truck Stop mm The New Dodge 

Ha^^ A DIVISION OF THE CHRYSLER CORPORATION 
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SCIENCE & TECHNOLOGY 




ENVIRONMENT 



Earth Movers 

HUMANS ARE rearranging the land- 
scape much faster than traditional 
earth-moving agents such as rivers, 
glaciers, and wind, according to 
Roger LeB. Hooke, a geology pro- 
fessor at the University of Min- 
nesota. He says humans are 
"arguably the most important geo- 
morphic agent currently shaping 
the surface of Earth." 

To calculate the amount of rock 
and soil moved by humans, Hooke 
collected data for housing starts, 
road construction, and mineral pro- 
duction. These three activities 
alone displace about 7.6 billion 
tons of earth each year in the 
United States, he estimates. 

"To put this in perspective, if all 
of this material were to be dumped 
into the Grand Canyon, we would 
fill the canyon in somewhat less 
than 400 years," Hooke explains, "or 
about l/10,000th of the time that it 
took the Colorado River to excavate 
the canyon." 

Hooke estimates that the Col- 
orado and other rivers in the United 
States deliver only about one billion 
tons of earth each year to the oceans 
and interior basins, not counting 
the sediments that are added to 



Humans move 
more soil and rock 
each year than 
rivers do. Human 
earth-moving Is 
concentrated In 
the densely popu- 
lated East, espe- 
cially the coal- 
mining states of 
West Virginia and 
Kentucky (top 
map). In contrast, 
the eartfwnovlng 
activity of rivers Is 
greatest In west- 
em areas with 
steep slopes and 
sparse vegetation. 



rivers as a result of human activi- 
ties. With help from computer pro- 
grammer Paul Jeffrey Morin, Hooke 
created maps (above) that compare 
the effects of rivers and human 
earth movers. 

"We need to think about how 
much material we're moving 
around," he says. Development and 
mining on such a grand scale can de- 
stroy arable land, disturb ecosystems, 
and contaminate water supplies. 

Human activity also has greater 
visual impact than traditional geo- 
morphic processes, Hooke says. 
"Most processes move sediment in a 
predictable direction, and the ulti- 
mate driving force is gravity," he 
notes. "Humans, however, move soil 
or rock hither and yon, often in defi- 
ance of gravity." — D.S. 



AVIATION 



Flying the Aerospike 

ENGINEERS AT Lockheed-Martin 
Skunk Works want to use a novel 
rocket engine called the linear 
aerospike to power the reusable 
launch vehicle they are designing to 
put payloads into orbit at lower cost. 

The aerospike engine, which 
runs on liquid oxygen and liquid hy- 
drogen, achieves high fuel effi- 
ciency by automatically adjusting its 
exhaust plume to compensate for 
the decreasing atmospheric pressure 
it encounters during an ascent. 

The engine has already been ex- 
tensively ground-tested by engine 
builders Aerojet General and the 
Rocketdyne division of Rockwell In- 
ternational. A series of test flights 
will begin in April 1996, using a 
modified NASA SR-71 Blackbird. A 
scale model of the Lockheed 
launcher will be sliced in half and 
mounted on its side atop the Black- 
bird. — Stuart F. Brown 




The white triangle on the Blackbird's back 
Is a model of a reusable launch vehicle. 



SCIENTISTS 



The More Authors, the Merrier 



IF YOU DOUBT that "Big 
Science" is as big as if s 
cracked up to be, count 
the authors on the latest 
scientific papers. Two 
physics papers announc- 
ing the discovery of the 
top quark this year had 
more than 400 authors 



apiece. A 1993 cardiol- 
ogy paper had almost a 
thousand contributors. 

The number of 
papers with more than 
50 authors has risen 
sharply over the past 
14 years, according to 
the records kept by the 



Philadelphia-based 
Institute for Scientific 
Information. In 1994, 
407 papers had more 
than 50 authors. "In 
some cases, there are 
more authors than 
words in the article," 
says Robert Park of 
the American Physical 
Society. — Steve Nadis 
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STOP WONDERING. 



Do what millions have already done. Find out 
now about Rogaine — the only proven way to 
regrow your own natural hair. 

If you're tired of living with hair loss but weaves, transplants 
and toupees just aren't for you, then you owe it to yourself to 
find out about Rogaine* Topical Solution (minoxidil topical 
solution 2%). For male pattern baldness, only Rogaine has been 
medically proven to regrow hair. 

And today, Rogaine is as much a part of our culture as your 
favorite Ziggy cartoon. So what are you waiting for? Call us. 
We'll have a free Information Kit in the mail to you within 
24 hours. 

How Rogaine works. 

The exact mechanism by which minoxidil stimulates hair 
growth is unknown. But many scientists believe that Rogaine 
works, in part, by taking advantage of the existing hair's growth 
cycle. Prolong the growth cycle so that more hairs grow longer 
and thicker at the same time, and you may see improved scalp 
coverage. Having even a little more hair might make a difference 
in how you wear and style your hair. 

Best of all, if you respond to treatment with Rogaine, the 
change is gradual. Since natural hair grows slowly, over time, 
you won't get the immediate change in your appearance — or 
unwanted attention — of a toupee or a hair weave. 

Will Rogaine work for you? 

Dermatologists conducted 12-month clinical tests. After 4 
months, 26% of patients using Rogaine reported moderate to 
dense hair regrowth, compared with 1 1 % of those using 
a placebo (a similar solution without the active ingredient 
in Rogaine). 

After 1 year of use, almost half of the men who continued 
using Rogaine rated their regrowth as moderate (40%) to dense 
(8%). Thirty-six percent reported minimal regrowth. The rest 
(16%) had no regrowth. 



Side effects? About 7% of those who used Rogaine had 
some itching of the scalp. (Roughly 5% of those on the placebo 
reported the same minor irritations.) Rogaine should only be 
applied to a normal, healthy scalp (not sunburned or irritated). 

Make a commitment to see results. 

Studies indicate it usually takes at least 4 months of twice- 
daily treatment before there is evidence of regrowth. If you're 
younger, have been losing your hair for a shorter period of 
time, and have less initial hair loss, you're more likely to have 
a better response. 

Keep in mind that Rogaine is a treatment, not a cure. So fur- 
ther progress is only possible by using it continuously. If you stop 
using it, you will probably shed your newly regrown hair within a 
few months. If you respond to Rogaine, you'll find it's easy to 
make it a part of your daily routine. 

The facts are free. Plus we'll send 
you a $10 incentive to see a doctor. 

So stop wondering if Rogaine is right for you. Call now 
1-800-457-1070 for a confidential free Information Kit and find 
out. Millions of other guys already have. And since you need a 
prescription to get Rogaine, we'll also include a list of nearby 
dermatologists and other doctors experienced in treating 
hair loss, plus a $10 incentive to visit a doctor soon. 

Rogaine 

Sumo* ^-'minoxidil 2% 

See next page for important additional information. 



Call now for youi feJFI 

Free Information Kit on 

Rogaine and a $10 

incentive to see a doctor ifi *saP 

1-800-457-1070 
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Wh.11 it R06MNE? 

ROGAINE Topical Solution is a prescription medicine lor use on the scalp that is used to heat a type of hat loss in men and women known as androgenetic alopecia: hair 
loss of the scalp vertex (top or crown of the head) in men and diffuse hair loss or thinning of the front and top of the scalp in women H0GAJNE is a topical form of 
minoxidil, for use on the scalp 
How effective is ROGAINE? 

at mm: Clinical studies with ROGAINE of over 2.300 men with male pattern baldness involving the top (verteil of the head were conducted by pnysbans in 27 US medical 
centers Based on patient evaluations of rrjgrowlh at the end of 4 months. 26% of the patients using ROGAINE had moderate to dense hair regrow* compared with 1 1 % 
who used a placebo treatment [no active ingredient). No regrawth was reported by 41% of those using ROGAINE and 58% of those using a placebo By the end of 1 year. 
48% of those who continued to use ROGAINE rated their hair growth as moderate or better 

la women: A clinical study of women with hair loss was conducted by doctors m 11 US medical centers Based on patients' self-ratings of regrowth after 32 weeks, 
59% of the women using ROGAINE rated their hair regrowth as moderate |19%| or mnimal |40%). For comparison. 40% of the women using placebo (no active ingredient) 
rated their hair regrowth as moderate (7%l or minimal 133%). No regrowth was reported by 41 % of the group using ROGAINE and 60% of the group using placebo. 
How soon can I expect results from using ROGAINE? 

Studies show that the response time to ROGAINE may differ greatly from one person to another A temporary increase in hair shedding may occur 2 to 6 weeks after 
starting treatment with ROGAINE as some hair follicles shrfifrom the reslingphaseto the growlhphase las new hair growth begins, old hairs are released). An increase in 
shedding should not last more than a few weeks If it does, your physician will need to rule out other causes Successful hair regrowth can only be evaluated after 
continuous, twicrrfaily treatment for 4 months or longer 
How long do I need to use ROGAINE? 

ROGAINE is a hair-loss treatment, not a cure. If you have new hair growth, you wiH need to continue using ROGAINE to keep or increase hair regrowth. If you do not 
begin to show new hair growth with ROGAINE after a reasonable penod lat least 4 monthsl. your doctor may advise you to disconhnue using ROGAINE. 
What happens if I slop using ROGAINE? Will I ketp the new hair? 

Probably not People have reported that new hair growth was shed after they stopped using ROGAINE 



You should appfy a I Hal dose of ROGAINE twice a day to your clean dry scalp, once in the morning and once at night before bedtime Wash your hands after use if your 
fingers are used to apply ROGAINE ROGAINE must remain on the scalp for at least 4 hours to ensure penetration into the scalp Do not wash your hair for at least 4 
hours after applying it. If you wash your hair before applying ROGAINE, be sure your scalp and hair are dry when you apply it. tee refer to the Instructions for Use m 
the package 

What if I ma a dost or forget to use ROGAINE? 

Do not vy to mate up for mssed applications of ROGAINL You should restart your twice-daify doses and return to your usual schedule 
What are the most common side effects reported in clinical studies with ROGAINE? 

Itching and other skin irritations of the treated scalp area were the most common side effects directly linked to ROGAINE in clinical studies. About 7 of every 1 00 people 
who used ROGAINE 17%) had these complaints 

Other side effects, including Irc^-headedness, dizziness, and headaches, were reported both by people using ROGAINE and by those using the placebo solution with no 
mmoadil You should ask your doctor to discuss side effeffi of ROGAINE with you. 

People who are extra sensitive or allergic to minoxidil, propylene glycol, or ethanol should not use ROGAINE 

ROGAINE Topical Solution contains alcohol, which could cause burrang or irritation of the eyes or sensitive skin areas. If ROGAINE accidentally gets into these areas, 
rinse tne area with large amounts of cool tap water Contact your doctor if the irritation does not go away 
What are soma of the tine effects people have reported? 

ROGAINE was used by 3.857 patents (347 females) in nlarefco-crjntrolled clinical trials Except for dermatology events linvorving the skin), no individual reaction or 
reactions grouped by body systems appeared to be more common in the mmoxidil-treated patients than in placebo-treated patients. 

Dermalologic: irritant or allergic contact dermatitis - 7 36%, Rttatratnry: bronchitis, upper respiratory infection, sinusitis - 7 16%. 6tstrointattiaal: diarrhea, 
nausea, vomiting - 4 33%. Neurologic: headache, dullness, faintness, light -readedness - 3 42%. Musculoskeletal fractures, back pain, tendinitis, aches and pains - 
2 59%, Cardiovascular: edema, chest pain, blood pressure increases/decreases, palpitations, pulse rate increases/decreases - 1 53% Allergic: nonspecific allergic 
reactions, hives, allergic rhinitis, facial swelling, and sensitivity - 1 .27%. Metabolic-Nutritional: edema, weight gain - 1 .24%; Special Sunt conjunctivitrs. ear 
infections, vertigo - 1 17%: Genital Tract prostatitis, epididymitis, vaginitis, vulvitis, vaginal discharge/itching - 0 91 %. Urinary Tract urinary tract infections, renal 
calculi, urethritis - 0 93%. Endocrine: menstrual changes, breast symptoms - 0.47%. Psychiatric anxiety, Depression, fatigue - 0.36%; Henatoloi 
rjirabocytopenia. anemia — 0 31% 

ROGAINE use has been monitored for up to 5 years, and there has been no change m incidence or seventy of reported adverse reactions Additional 
have been reported since marketing ROGAINE and include ectema; hypertrichosis lexcessrvs hair growth), local erythema (redness); pruritus litchingl; dry skin/scalp 
flaking, sexual dysfunction; visual disturbances, including decreased visual acuity Iclantyl; increase m hair loss; and alopecia (hair lossl 
Can ROGAINE Topical Solution cause unwanted hair growth? 

Facial hair growth has been reported with the use of ROGAINE. particularly by women. The cause is unknown but may be related to continuous, unintentional exposure 
of the face to the medcine or to hair follicles on the face that are extremely sensitive to very low levels of medicine absorbed from the scalp To minimize the chances of 
hair growth on the forehead or temples, wash your hands after applying ROGAINE and be careful not to transfer the medicine from your scalp to other parts of your tody 
What are the possible side effects that could affect the heart and circulation when using ROGAINE 1 

Serious SKte effects have not been linked to ROGAINE kl clinical studies. However, it is possible that they could occur if more than the recommended dose ol ROGAINE 
were applied, because the active ingredient in ROGAINE is the same as that m minoxidil tablets These effects appear to be dose related, that is. more effects are seen 
w* higher doses 

Because very small amounts of minoxidil reach the blood when the reaimrended dose of ROGAINE is applied to the scalp, you should know about certain effects 
that may occur when the tablet form of minoxidil is used to treat high blood pressure. Minoxidil tablets lower blood pressure by relaxing the arteries, an effect called 
vasodilation. Vasodilation leads to fluid retention and faster heart rate The following effects have occurred <i some patents taking minoxidil tablets for high blood pressure 

Increased heart rate some patients have reported that their resting heart rate increased by more man 20 beats per minute. 

Salt anil wafer retention, weight gam of more than 5 pounds in a short time or swelling of the face, hands, ankles, or stomach area 

Problems breathing especially when lying down, a result of a buildup of body fluids or fluid around the heart. 

Worsemng or new attack ol angina pectoris brief, sudden chest pan 

When you apply ROGAINE to normal stun, very little minoxidil is absorbed. You probably will not have the possible effects caused by minoxidil tablets when you use 
ROGAINE If. however, you experience any of the possible sue effects listed above, stop using ROGAINE and consult your doctor Any such effects would be most likely 
if ROGAINE was used on damaged or inflamed skin or m greater than recommended amounts. 

In animal studies, minoxidil, in much largei amounts than would be absorbed from topical use Ion skin) in people, has caused important heart-structure damage This 
kind of damage has not been seen in humans given minoxidil tablets for high blood pressure at effective doses. 
What factors may increase the risk of serious tide effects with ROGAINE? 

r^ewithabovvnOTsusprjcledrx^aixlto increased heart rate or fluid retention were to occur People 

with these kinds of heart problems should discuss the possible risks of treatment with their doctor if they choose to use ROGAINE. 

ROGAINE should be used only on the balding scalp Using ROGAINE on other parts of the body may increase minoxidil absorption, which may increase the chances of 
having side effects. You should not use ROGAINE if your scalp is irritated or sunburned, and you should not use it if you are using other tin treatments on your scalp 
Can people with high blood pressure use ROGAINE? 

Most people with high blood pressure, including those taking high blood pressure medicine, can use ROGAINE but should be monitored closefy by their doctor Patients 
taking a blood pressure medicine called guanethidine should not use ROGAINE 
Should 8ny pre cunt ions bfl followBd? 

People who use ROGAINE should see their doctor 1 month after starting ROGAINE and at east every 6 months thereafter Stop using ROGAINE if any of the following occur salt 
and water retention, problems breathing, faster heart rate, or chest pains 

Do not use ROGAINE if you are using other drugs applied to the scalp such as corticosteroids, retinoids, petrolatum, or agents that might increase absorption through 
the skin ROGAINE is for use on the scalp only. Each 1 rri of solution contains 20 mg minoxidil, and accidental ingestion could cause unwanted effects 
Are there special precautions tor women? 

Pregnant women and nursing mothers should not use ROGAINE. Also, its effects on women during labor and delivery are not known. Efficacy in postmenopausal women 
has not been studied Studes show the use ol ROGAINE will not affect mensmial cycle length, amount of flow, or duration of the menstrual penod Discontinue using 
ROGAINE and consult your doctor as soon as possible if your menstrual period does not occur at the expected time 

No, the safety and effectiveness of ROGAINE has not been tested in people under age 18 

: federal law prohibits dispensing without a prescription You must see a doctor to receive a prescription 

DERMATOLOGY 
DIVISION 
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Rocket Torpedo 

ONE OF MANY futuristic weapons 
that Russian engineers were develop- 
ing in the last days of the Cold War, 
and have now revealed to the world, 
is an underwater missile designed to 
hurtle through the ocean at tremen- 
dous speeds. 

Conventional torpedoes, which 
are driven by propellers, go no 
faster than 70 mph. But a solid 
rocket motor, like the ones used in 
missiles, enables the Russian 
weapon to travel through the water 
at speeds up to 335 mph, giving the 
target no chance to take evasive ac- 
tion or use decoys. 

Designed by engineers at Re- 
gion, a Moscow company that was 
formerly a design bureau under the 
Soviet Ministry of Defense, the 
cone-shaped underwater missiles 
could be made in a variety of sizes. 
Missiles as small as an inch in diam- 
eter could be used to defend ships 
by intercepting incoming torpe- 
does. Missiles the size of the 
biggest torpedoes, weighing up to 
3,000 pounds, could destroy a ship 
or submarine with one hit. The 
largest missiles would have a range 
of about six miles and would be 
guided by sonar signals. 

The guided versions face some 
technical challenges. The missile is 
so noisy at high speeds that it is deaf 
to any sonar echoes. So it is designed 
to slow down about a mile from its 
target, listen for sonar signals, and 
than adjust its aim before re-acceler- 
ating for its final attack. 

The weapon travels so fast that it 
creates an air bubble behind it, 
which makes control fins useless. In- 
stead, the weapon is steered by small 
thruster rockets. 

Region has already tested proto- 
types of the new weapon. The com- 
pany is looking for a foreign partner 
to complete development of its un- 
derwater missile.— Bill Sweetman 
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New Product! 



Radar • Laser 




More Power. 
More Performance. 



Pure ESCORT. 



Introducing Passport 4600, a radar/laser detector with the power, performance 
and features you need for safe, peace-of-mind driving - in town or on the highway. 

360° RADAR PROTECTION 

Long-range protection from every band of radar is standard with Passport 
4600, regardless of whether the radar source is in front or in back of you. 

OMNI-DIRECTIONAL LASER DETECTION 

Because laser signals can be more difficult to detect, Passport 4600 is 
equipped with both a front and rear laser lens so you never miss a signal. 

SMALLER SIZE FOR BETTER PORTABILITY 

Passport 4600 is small enough to slip easily into a shirt pocket or purse. 

SAFETYPILOT™ WARNS OF DRIVING HAZARDS 

Passport 4600 is more than just a standard radar/laser detector. It also detects the 
new Safety Alert™ transmitters now being installed or tested in cities across the 
nation. These transmitters alert motorists to a variety of driving hazards in their 
immediate vicinity including moving emergency vehicles, dangerous intersections, 
highway construction, unmarked railroad crossings and highway accident sites. 

^kSMARTSH IELD™ V G 2 PROTECTION 
Escort came up with a better VG2 solution. Unlike other brands, Escort's 
SmartShield™ technology is designed to offer protection from radar detector 
detection devices, even when they change the broadcast frequency in the future 
as we expect. Get the smart VG2 solution that protects you today. ..and tomorrow. 

Passport 4600: All the protection you need. All the detector you'll ever want. 



made 
in the 
USA 



ESCORT 
► Department 401 605 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 



SATISFACTION 
GUARANTEED 
If you're not delighted with 
Passport 4600, return it within 
30 days for a refund. No 
hassles. No questions asked. 



to order, call toll-free: 

1-800*433*3487 

Open 24 hours a day, 7 days a week 

PASSPORT 4600 $1 79. 95 

Shipping & handling is extra. OH res. add 6% sales tax. 
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TO YOU 



Put back the performance with 
Slick 50* Fuel System Formula ! 

No matter what you drive, deposits in your fuel system are 
robbing your car of its original power and performance. Even 
the best additives or detergent gasolines might clean one part 
of your fuel system, but create deposits in another. But Slick 50 
can clean it all... all at once. Slick 50 Fuel System Formula is 
ten times more powerful than the leading fuel treatment, so 
it cleans faster and more completely. Cleans your entire fuel 
system from tank to tailpipe in one application— fuel injectors, 
manifolds valves, ports and combustion chambers! Yet it's safe 
for sensitive components. 

You'll feel the difference a clean 
fuel system makes- guaranteed] And 
you'll feel it faster with Slick 50 Fuel 
System Formula. 




Unretouched photographs 



Fuel Injector 




®1995 Slick 50 Products Corporation 



Combustion Chamber/Intake Port Intake Valve 
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ENGINES 



A Unique V8 



EVEN IN THE realm of unusual 
engines, Ford's new 3.4-liter SHO 
Taurus V8 stands out as unique. 
The key element that separates it 
from any other V8 on earth is its 
relatively narrow 60-degree architec- 
ture. The angle between the cylin- 
der banks on virtually all other V8 
engines is 90 degrees. 

The 60-degree V8 is basically a 
two-cylinder extension of the po- 
tent 2.5-liter Duratec V6 used in 
the Ford Contour; bore, stroke, and 
bore spacing are identical. This 
allows Ford to produce the new 
blocks at the same foundry. 

While this approach simplifies 
the design and casting process, 
it adds expense and complexity 
downstream. For example, the new 
engine will also employ a crank- 
shaft-driven counter-rotating bal- 
ance shaft to quell inherent pri- 
mary vibrations. And the assembly 
process is truly global: The V8 



blocks will be shipped from North 
America to Yamaha in Japan for 
machining and installation of the 
heads, dual overhead cams, and 
valvetrain. Then Yamaha will ship 
the engines to Ford's Atlanta Taurus 
assembly facility where they will 
be installed in the SHO Taurus. 

Like the Duratec V6, the SHO 
V8 will be all aluminum, right 
down to a structural aluminum oil 
pan. Other high-tech touches 
include coil-on-plug ignition, direct- 
acting aluminum bucket tappets, 
and reverse-flow cooling that sends 
coolant to the cylinder heads 
before it has traveled through the 
block. All are Ford firsts. The 
design also includes split crank pins 
and an even firing order. 

Ford expects horsepower in the 
230 to 235 range at a relatively low 
6,000 rpm. Torque is pegged at 225 
lb.-ft. at a relatively high 4,800 rpm. 
The new Taurus SHO V8 will be 
offered only with an automatic 
four-speed transaxle. — Tony Swan 



The Black Art of 
High Performance 

ALTHOUGH WE are usually cau- 
tioned against trying to reinvent 
the wheel, tire makers are in 
constant competition to reinvent 
the devices that wrap around the 
wheels. Showcased in the ultra- 
high-performance Potenza S-02, 
Bridgestone's techno tweaks ad- 
dress some of the fundamentals 
of tires, including chemical re- 
visions to the carbon black par- 
ticle and a redesigned bead. 

Bridgestone's improved carbon 
black is a new long-chain struc- 
ture that links more of the micro- 
scopic carbon black particle clusters 
in each grouping. The result is a 
compound that simultaneously 
decreases rolling resistance and 
improves tread life. 

The bead is the portion of the 
tire that snugs down just inside 
the wheel flange to seal and to 
hold the tire in place. The new 
bead optimizes the tire's round- 
ness when the car is moving, im- 
proving straight-line stability. 

Mounted on Porsche 911 
Carreras, the Bridgestone Potenza 
S-02 demonstrated plenty of stick 
in hard cornering at high speeds, 
as well as exceptional adhesion on 
a water-covered skidpad. These are 
usually mutually exclusive. — T.S. 
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AUTOMOTIVE] 



ROAD TEST 



A Sustained Blast 

FLOORING THE 1996 Porsche 911 
Turbo's throttle in first gear is like 
pulling a howitzer's trigger. While 
the cooling fan, cam chains, and 
turbine blades buzz in your ears, 
velocity escalates with ballistic 
efficiency. The bullet ride to 30 
mph takes but 1.6 seconds and 36 
feet, during which the driver is 
hurled forth at 0.85g. At precisely 
36 mph, the gear lever must be 
flicked to keep the engine from 
rushing past its 6,600 rpm redline. 
That initiates the second stage and 
sustains the blast to 60 mph. The 
911 eclipses the mile-a-minute mark 
in 3.9 seconds, having used less 
than 200 feet of roadway to do so. 
In short, Porsche's turbo thruster is 
the most efficient g-machine 
Popular Science has ever tested. It 
brakes consistently from 60 mph in 
125 feet with an average decelera- 
tion of just over l.Og. The 911 also 
corners confidently at 0.95g. The 
400 horsepower packed into the 




911 's broad tail doesn't concede 
its argument with the wind until 
the speedometer reads 180 mph. 

To challenge the laws of physics, 
Porsche has loaded its missile with 
$100,000 worth of automotive 




Alt-wheel-drive pounds the Porsche 911 Turbo's 400 hp into the pavement. 



technology. Two turbochargers 
build intake pressures to a peak 
11.6 psi through a pair of briefcase- 
sized air-to-air intercoolers. The 
engine's exhaust ports are ceramic- 
lined to avoid squandering heat 
energy. To save weight, the six-speed 
transaxle's pinion shaft is gun drilled 
while the flat six powerplant is an 
engineer's shopping list of special 
materials: a diecast magnesium 
cooling fan; molded plastic intake 
manifolds, valve covers, ductwork, 
and air filter housing; and alu- 
minum alloys for all major castings. 
The friction-welded two-piece 
aluminum wheel spokes are hollow. 

One of the shrewdest weight- 
saving approaches is the elimina- 
tion of unnecessary components. 
No radiator or antifreeze is needed 
because the engine is cooled with 
air and oil. A simple viscous coupling 



is used to power the front axle in- 
stead of a limited-slip center differ- 
ential. One overhead camshaft per 
bank and only two valves per cylin- 
der conserve engine mass and bulk. 
In comparison with the 1994 model, 
four-wheel drive, a sixth gear in the 
transmission, and 45 horsepower 
have been added, while curb weight 
was pared by 120 pounds. A more 
sophisticated multi-link rear sus- 
pension replaces the predecessor's 
semi-trailing-arm design, vastly im- 
proving the 911 Turbo's poise. While 
the ride on 2.5-inch-high tire side- 
walls is still firm, there's less bump- 
thump punishment than before. 

Friction has been exorcised 
from both the steering and the shift 
linkage. Reverse has been thank- 
fully relocated off the H-pattern. 
The rear axle never drifts more 
than a half-step out of line and is 
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easily caught and reeled in from im- 
prudent maneuvers. As long as the 
tach needle is past the 2,000-rpm 
mark, boost pressure rises in rapid 
response to a prod of the throttle. 

Except for a $500 increase in 
the gas guzzler tax prompted by 
a 2-mpg loss of highway fuel effi- 
ciency, Porsche's new performance 
icon costs exactly the same as the 
car it replaces. That's perhaps the 
most remarkable accomplishment 
of all. — Don Sherman 



VITAL STATISTICS 



1996 Porsche 9iiTurbo 



ACCELERATION 


0-30 mph (sec) 


1.6 


0-60 mph (sec) 


3.9 


30-50 mph (sec) 


9.6 


50-70 mph (sec) 


7.6 


HANDLING 


Double-lane change (mph) 62.9 


Slalom (mph) 


53.3 


Road-holding (g) 


0.95 


BRAKING 


Cold 60-0 mph (ft.) 


127 


Warm 60-0 mph (ft.) 


124 


Hot 60-0 mph (ft.) 


125 


INTERIOR NOISE 


Idle (dB) 


62 


60 mph (dB) 


70 


0-60 mph (dB) 


78 


MILEAGE 


City/Highway 


13/19 


POWERTRAIN 


Engine 


Twin turbo flat 6 


Valve train 


S0HC. 2 valve/cyl. 


Power (hp@rpm) 


400@5,750 


Torque (ft.-lbs.@rpm) 


400@4,500 


Compression ratio 


8.0:1 


Transmission 


6-sp. man. 


Final drive ratio 


3.44:1 


CHASSIS 


Front suspension 


MacPherson strut, coil 




springs, antiroll bar 


Rear suspension 


Independent, multi-link. 




coil springs, antiroll bar 


Steering gear 


Rack-and-pinion, 




power-assist 


Turning circle (ft.) 


38.5 


Brakes (front, rear) 


Vented disc/vented disc 




with ABS and power assist 


DIMENSIONS 


Wheelbase (in.) 


89.4 


Length (in.) 


167.7 


Width (in.) 


70.7 


Height (in.) 


51.8 


Curb weight (lbs.) 


3,360 


Distribution (%front/rear) 39/61 


Fuel tank (gal.) 


19.4 


Interior volume (cu.ft.) 


55.0 


Trunk volume (cu.ft.) 


4.6 


PRICES 


8ase price 


$99,000 


Price as tested 


$101,710 


Major options 


Gas guzzler tax. $2,600; 




floor mats, $110 
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Does Your 
Garage Door Opener 

JfayeAVfeaklink? 

M W H you're stuck with a chain drive opener, you know the 
answer. Chain drives rely on a noisy, greasy, slack chain 
^^^vith hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie® Screw Drive Opener: 
Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

"Tighter" Security. Chains flex, wobble and give. But Genie's 
exclusive solid-steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every Genie opener meets or exceeds 
the strict mandates of The Consumer Products Safety Act* and has 
earned the UL Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll 
free HELP hotline. Or you can just call an authorized 
Genie Professional to do the job. A 
For the name of your nearest Genie Dealer or Jfa 
Professional Installer, call 1-800-87-GENIE. 
In Canada, call 1-800-654-3643. 



•Effective January 1, 1993. 



Built ForADfetime™ 




GXL Series 



©1994. Genie is a registered trademark of The Genie Company. Alliance. Ohio 44601. UL Listed CSA Certified. 
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EMISSIONS 



1. In sunlight 
hydrocarbons and 
nitrogen oxides react 
to form ozone or smog. 

2. Smog is drawn over 
the catalyst coating on 
the radiator and air- 
conditioning condenser 
and is decomposed 
into oxygen. 

3. For every two 
molecules of ozone 
three molecules of 




oxygen are created. Oxygen 
The PremAir smog-eating system: A cleaner alternative to ultra-low-emission vehicles? 



Sucking Up Smog 

FORD AND Englehard Corp. have 
announced a research effort to 
develop a catalyst-coated radiator 
capable of decomposing ambient air 
pollution. While conventional 
pollution controls clean a car's 
exhaust, the Engelhard PremAir 
system has demonstrated the ability 
to destroy up to 90 percent of the 
ozone and carbon monoxide in the 
atmosphere. Converting cars from 
polluters to pollution-eaters was 
conceived several years ago by 
Englehard's John Novak. Last spring, 
Engelhard announced the PremAir 
smog-eating system after modeling 
tests indicated positive results [see 
Automotive Newsfront, Aug.]. 



SUSPENSIONS 



High-Speed Hydraulics 

MOST ACTIVE suspensions, which 
use hydraulic pressure to control 
wheel travel, have been shelved 
because they drain engine power, 
using up to 2 mpg. A noteworthy 
system was that offered on Infiniti's 
flagship Q45 sedan. 

Meanwhile, Cadillac has adapted 
some of the high-speed hydraulics 

40 



Ford will equip a fleet of 30 or so 
test cars with radiators coated with 
various catalytic materials, such as 
platinum. A global evaluation pro- 
gram encompassing nine countries 
will offer exposure to a wide variety 
of climatic conditions. The goal of 
the Ford-Engelhard joint effort is 
to develop the prototype of a practi- 
cal and cost-effective system by 
March 1996. 

Engelhard has estimated a con- 
sumer cost well below $1,000 and 
benefits that far exceed various ultra- 
low-emission-vehicle and restricted- 
driving proposals. Louis Ross, Ford's 
chief technical officer, says that pro- 
duction models equipped with the 
smog-eating radiators could be on 
the road in 1998. — Don Sherman 



of active suspension to simple 
"passive" shock absorbers. Now 
comes the new Continuously 
Variable Road Sensing Suspension, 
available on 1996 Seville and Deville 
Concours models. The new shocks 
use sensors to read the vertical 
acceleration of the wheel as it 
passes over a bump. Cadillac engi- 
neers say the system can alter the 
fluid pressure in milliseconds, or 
for every forward inch of travel 
at 60 mph. — Dan McCosh 



SECURITY 



Microwaves Foil Thieves 

A BRIEFCASE left behind in a con- 
vertible with the top down should 
be an easy target for thieves. But 
an alarm sounds instantly if a 
hand reaches inside to snatch it. 
The sports car is protected by 
microwave Doppler radar that fills 
the cockpit with radio-frequency 
(RF) signals even with the top 
down. Lucas Automotive claims 
that RF interior sensing has big 
advantages over ultrasonics. RF 
is not affected by air movement 
inside the car, often due to wind 
and passing vehicles, which causes 
the false alarms common with 
ultrasonic detection. 

The radar beam can be shaped 
to match the car interior, so it is 
interrupted only by movement with- 
in the passenger compartment and 
not by any external activity. Simple 
installation is another plus: The RF 
unit can be fitted behind the roof 
lining or plastic panels. And it needs 
only one wiring run, rather than the 
two for the separate transmitter and 
receiver required for ultrasonics. 

What about "grabber" devices 
thieves use to read the entry code 
and thus unlock the car? Lucas' 
response is a "rolling" security code 
that changes every time the system 
is activated. — David Scott 



Popular Plastic 

THE HIGH-IMPACT thermoplastic 
body panels unique to Saturn cars 
will continue on future models, 
says Saturn's president. The plastic 
panels score high with customers, 
mainly because they don't dent in 
minor impacts. In the future the 
panels are likely to be attached 
with adhesives rather than metal 
fasteners, however. — DM. 
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Get free software and 10 free hours 

of the New Prodigy with easy Internet access* 
Who knows what 

yOU'll get intO? [ 1 I'm into 10 free hours, free software 

and a free trial month on the New Prodigy. 

N a m a 



Address 



the new , . 

prodigy 



whatever you're into 



State 



-ZUl. 



Hnmfi Phnnft ( J_ 



We lt send you software in Windows™ 3.5 format 

Or call 1 800-PRODIGY, ext. 693. 

"This offer include* first month's memberan»p fee and 10 free hours of usage in the first month Usage beyond the tnal offer will result in 
extra teas Soma features charged for separately Valid credit card required Phone charges may apply. Limited time offer subject to change 
and orders are subject to acceptance Please allow approximately two weeks for shipment of your Prodigy* software This offer is available 
lo n«w members only and is limited to one person per household 



C 



into 



Livestock. Stocks and bonds. Bindweed. Weed killer 
Killer bees. Barflies. Fly-fishing. Flights to Rome. Romance. 

Who knows what you'll get into? You can cover 
a lot of ground with your 10 free hours on the New Prodigy. 
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Prodigy is a regisleiffl math of Prodigy Services Company Microsoft i| a ragiaierad ttademat* and Windows 
is a trademark of Microsoft Corporation 01995 Prooigy Strvcas Compan* 



BUSINESS REPLY MAIL 

FIRST-CLASS MAIL PERMIT NO. 98 JOHNSON CITY, TN 




Chat with 
Shop. Invest. 
Internet's 



it on 



new friends. Email old ones. Surf the Internet. 
Play games. Create your own home page on the 
World Wide Web. And that's not the half of it. 
Not even a thousandth. 

There's something going on virtually every minute 
of every day. And the New Prodigy is easier to use 
and better than ever. So go nuts. Have fun. 
- Call 1 800-PRODIGY, ext. 693, and get into it now. 




the new 



iiic new 1 1 
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Explore it for 
10 hours free. 

To get your free software 
and 10 free hours 

call 1 800-PRODIGY, ext. 693. 

Email us at freetrial@prodigy.com 
Or download the software directly from 
our World Wide Web location: 
http://www.astranet.com 
(But check your screen for our icon first; 
you may already have Prodigy installed.) 
After your 1 0 free hours, Prodigy is 
only $9.95 for 5 hours with no 
extra charge for Internet access. 
Don't miss another minute. 
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ONLINE 



Modem to the Stars 



YOU PROBABLY KNOW you can ex- 
plore cyberspace with a computer 
and a modem, but what about outer 
space? Actually, you can with the aid 
of special software and a remote- 
control telescope. 

Amateur astronomers and stu- 
dents anywhere in the world can 
now use their PCs to control a 24- 
inch telescope at the Mount Wilson 
Observatory just outside Los Ange- 
les. The service, made possible by 
the Telescopes in Education (TIE) 
project with support from NASA and 
the observatory, uses a Windows 
program called The Sky to let you 
remotely control the telescope. 

The Sky software consists of 
three interconnected modules. One 
functions as a desktop planetarium 
and determines which celestial 
objects are available for observa- 
tion. Another allows your modem to 
control the telescope's settings and 
movements. The final module con- 
trols a camera that can capture, 
display, and process the images. 

The Sky software costs $295 for 
individuals or $200 for schools. Ob- 
serving time is free for schools, but 
costs a hefty $50 per hour for indi- 
viduals. You can get more informa- 
tion about the TIE program by 
calling (818) 395-7579. 

You can access other telescopes 
through a Remote Telescopes page 
on the Internet's World Wide Web 
(http://www.eia.brad.ac.uk/rti/ 
automated.html). — Warren W. James 




A new "sensory suite" of audio-video software In the ThinkPad 850 
enables you to make video phone calls from the road. 



SYSTEMS 



A telescopic view to a planet, remotely. 



IBM's Power Moves 

MORE THAN A year after the Pow- 
erPC chip developed by Apple and 
IBM spawned a new generation of 
Macintosh models, IBM has finally 
delivered its own line of PowerPC 
computers. But by most measures, 
these PCs are still not ready for 
prime time. 

IBM's new Power Series of desk- 
top and laptop systems can run 
software written for Unix and a net- 
work version of Windows known as 
Windows NT Workstation. But 
they can't run programs written 
specifically for Windows 3.1, Win- 
dows 95, Mac OS, or even IBM's 
own OS/2 Warp. IBM says it plans 
to offer a PowerPC edition of OS/2 
Warp by the end of the year, how- 
ever, and may decide to support the 
Mac OS eventually too. 

The new desktop models in- 



clude the Power Series 830, which 
uses a 100MHz version of the Pow- 
erPC 604 chip, and the Power Se- 
ries 850, which comes in 100MHz, 
120MHz, and 133MHz configura- 
tions. Prices start at about $2,800 
for models with 16MB of memory 
and quad-speed CD-ROM drives. 
The ThinkPad Power Series 820 
and 850 notebooks each use the 
somewhat slower PowerPC 603 
chip but can accommodate a CD- 
ROM drive and even a full-motion 
video adapter. Fully equipped mod- 
els cost $5,500 or more, however. 

IBM promises more consumer- 
oriented versions of the Power Se- 
ries in the months ahead. The 
company is also working on a so- 
phisticated and adaptable new user 
interface called the Human-Cen- 
tered Experience. This interface 
lets you speak to your PC and have 
"agents" perform tasks. — CO. 
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tor, that double-edged sword all on- 
line chat services wield. Sure, a ser- 
vice like Worlds Chat lends a more 
personal touch to online chatting, 
but you're still anonymous. And 
when you're anonymous, you're 
empowered to say and do a lot of 
things you wouldn't or couldn't if 
people knew who you are. You 
think the Ku Klux Klan could have 
prospered without the sheets? Or 
that so many men would so readily 
don women's clothing online if 
their real names were pinned on 
their blouses? Anonymity has al- 
ways been a friend of the bigoted 
and the bizarre. 

Alarmist? Maybe. Clearly, there 
are positives to such links. The abil- 
ity to communicate with people 
from disparate backgrounds and 
cultures — without knowing or car- 
ing what they really look like, or 
what kind of car they drive — is ulti- 
mately liberating. Online, there's a 
good chance you'll meet people 
you might never have talked to oth- 
erwise. And the visual appeal of 3D 
chat may draw in people who 
would never participate in ordinary 
online forums. 

There's another bright side, too, 
which film director Steven Spielberg 
was among the first to recognize. 
His charitable Starbright foundation 
recently joined up with Worlds to 
build a 3D world for seriously ill 
children, enabling them to log in 
and play together from their hospi- 
tal rooms. Even the Department of 
Defense sees the upside. It has a 
deal with Worlds to build a virtual 
site in which medics on remote bat- 
tlefields can interact with medical 
experts and actually do a visual 
"walk-through" on treating injuries. 

Worlds Inc. is also using its tech- 

Gina Smith writes a column for 
the San Francisco Examiner and 
Chronicle and hosts a weekly syn- 
dicated radio talk show. On Com- 
puters (ginas@hooked.net). 



nology to stage an Interactive Worlds 
Fair later this year with theme park 
developer Landmark Entertain- 
ment. It will come complete with 
advertising-sponsored pavilions and 
activities. Indeed, if 3D worlds turn 
out to be anything but a passing 



fad — and they could be just that — 
commercialism seems inevitable. 

Let's see: commercialism, phil- 
anthropy, love, hate, tomatoes, bat- 
tlefields, and lots of idle chatter. 
Virtual life, it turns out, only imi- 
tates the real thing. 
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STAPLE GUN 

Extra Heavy Duty Components. 
Extra Heavy Duty 10 Foot Cord. 
Long Life Solid State Circuitry. 
Extra Heavy Duty Switch. 
Patented Jam-proof Staple Drive System. 
Flush Front Gets Into Tight Corners. 
All Steel Channel and Track for Durability. 
Shoots 6 Different Size T50 Staples. 
Limited 1 Year Contractor's Warranty. 




Available 
Wherever 
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Are Sold. 
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WEB WATCH 



Our monthly filter of what's 
worthwhile and weird on the 
Internet's World Wide Web. 

Bargain Finder 
http://bf.cstar.ac.com/bf/ 

Your "agent" in the music business 
finds the best online prices on CDs. 

The Telerobotic Garden 
http://www.usc.edu/dept/garden/ 

No taste for dirt? Try gardening 
online and watch the veggies grow. 

FBI's Most Wanted 
http://www.fbi.gov/toplist.htm 

The careers, tattoos, and personal 
histories of notable ne'er-do-wells. 

Point 

http://www.pointcom.com/ 

Just how good is your Web site? 
They'll be the judge of that... 

Money & Investing Update 
http://update.wsj.com/ 

How to make a million. Step 1: Read 
tomorrow's Wall St. Journal today. 

Family Planet 

http://family.starwave.com:81/ 

A rainy-days-and-Sundays page for 
the family that modems together. 

— compiled by Suzanne Kantra 
Kirschner (kantra@aol.com) 




BEYOND HERE 



Living in the Virtual 
World: Phase One 

JOAN LOOKS 
less like a wo- 
man than a 
huge, blonde 
head. Fishboy is 
a cartoonlike 
blowfish, and an 

obnoxious one 
BY GINA SMITH 

at that. But 
when they offer to take me on a 
tour of the spaceship, I accept. 
Once in the Observatory, the three 
of us stand side by side as Joan de- 
scribes the galaxies before us and 
points out the planet "Alpha 
World," which her people plan to 
colonize soon. 

Science fiction? Not exactly. 
The virtual world I've been explor- 
ing, called Worlds Chat, is very real. 
A world unto itself that combines 
3D graphics with online chat, it's 
one of the more bizarre and com- 
pelling World Wide Web sites on 
the Internet. Created by San Fran- 
cisco-based Worlds Inc., Worlds 
Chat endows you with an animated 
"body" and a first-person view of 
your surroundings as you interact 
and exchange typed messages with 
thousands of other Internet users 
around the world. 

It may also be giving us a first-per- 
son view of the future — a strange fu- 



DIGITAL VIDEO 



MPEG on Fast-Forward 

TIRED OF WAITING for the day when 
digitized video on your PC screen looks 
as smooth as the analog video on your 
TV? So are many computer and soft- 
ware makers, and they're prepared to 
do something about it. 

Compaq recently announced it will 
be supporting the MPEG (Motion 
Picture Experts Group) digital video 



standard by putting new multimedia 
chips into some Presario PCs by year 
end. Apple, meanwhile, is selling a 
$299 MPEG board for its Performa and 
Power Macintosh models. And Mi- 
crosoft says it will add a software- 
based version of MPEG to future 
releases of Windows 95. 

MPEG technology can show 24 to 
30 frames of video per second, about 
the same quality as TV. — CO. 



ture in which people have faces but 
remain anonymous, and travel the 
world without leaving their chairs. 

Of course, there's nothing new 
about online chatting. Online ser- 
vices have been letting people talk 
to each other via computer 
modems for years. But services like 
Worlds Chat (CompuServe hosts 
something similar called Worlds- 
Away) add a dramatic twist to the 
experience. And it's not just the 
graphics. Already, Worlds Chat has 
developed into a sort of pseudo so- 
ciety, with its own social mores. 

The implications for all this are 
enormous, and not just for social 
psychologists, either. Futurists have 
been watching these developments 
with fascination and a certain 
dread, knowing it won't be long be- 
fore the chat lines will be capable 
of displaying photorealistic worlds 
and videoconferenced characters. 
Intel and AT&T have already 
demonstrated such technology. 

The fear, typically, is that we're 
evolving into a solitary, computer- 
centric society where no one ever 
goes outside. We're a nation, maybe 



ChillyWilly 




Welcome to Worlds Chat: An online dinner 
party or a bunch of mouse potatoes? 

a world, of mouse potatoes. Don't 
believe it? Wait until you see the 
forthcoming Alpha World, a virtual 
planet where people Can actually 
get real estate, decorate houses, 
and grow virtual tomatoes. Will the 
real tomatoes in our real-life gar- 
dens wither on the vine? Will our 
real-world relationships? 

Then there's the anonymity fac- 
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The Cities Under the Sea disc enables you to explore a coral reef without donning a wet suit. 



CD-ROM 



Under the Sea 

OCEANS MAY cover most of the 
planet, but many of us know little 
about them. And that makes ocean 
exploration a natural subject for a 
vicarious CD-ROM experience. 

Enteractive Inc. has teamed up 
with no less an authority than Jean- 
Michel Cousteau (son of Jacques) 
to create an intriguing disc for Win- 
dows PCs called Cities Under the 
Sea: Coral Reefs. The first in a se- 
ries under the Cousteaus' World 
banner, the program combines 
graphics and video clips to explore 
both the beauty and the function 
of coral reefs. 

Microsoft Oceans, also for Win- 
dows PCs, offers a broader look at 
the world of aquatic creatures, from 
sharks and sea lions to slugs and sea 
urchins, using articles, photos, and 
sound and video clips. It also lets 
you tag along with famous ocean 
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explorers and scientists as they 
make their historic discoveries, and 
see the impact humans are having 
on the ocean environment. 

Younger seafarers may prefer ti- 
tles like Ocean Explorer, a new disc 
for Mac and Windows PCs from 
Compton's NewMedia. Zippy, a 
deep-sea-diving sub, and other ani- 
mated characters guide kids on un- 
derwater adventures. Times Mirror 
Multimedia, a subsidiary of the 
same company that publishes this 
magazine and PopSci FOR KlDS, 
takes a similar approach with 
Ocean Voyager, which teaches 
kids about the ocean as they try 
to return a lost seal pup named 
Arpo to his natural en- 
vironment. Mi- 
crosoft also plans 
to release an 
oceans disc for 
children. 
-CO. 




WINDOWS PCs 



Pentium Presarfos 
Debut at the Plaza 

HOW DO YOU make exploring a new 
PC more inviting? How about re- 
placing windows and menus with a 
shopping mall? 

Thaf s the answer Compaq 
offers with its new Presario PCs. 
Each of the models in its 7100 
series features the Presario Plaza, 
a colorful interface that resembles 
the lobby of a sleek— if small- 
shopping mall. An information 
kiosk featuring live video helps 
you get acquainted with the mini- 
mall, which has three "store- 
fronts," or interfaces: Kids' Corner, 
The Activity Company, and the 
Windows Gallery. 

There's plenty of firepower 
behind the handsome facade too. 
Presario models 7170 and 7180 
run on 90MHz and 100MHz 
versions of Intel's Pentium proces- 
sor, respectively. Each comes with 
a quad-speed CD-ROM drive, 8MB 
of memory, a 14,400bps data-and- 
fax modem, and a hard disk of at 
least 840MB. Prices for complete 
systems with monitors start at 
about $1,900. 

Compaq plans to introduce 
several other Presario models 
soon. A new Pentium version of its 
all-in-one Presario will be among 
these new systems. — CO. 

A warmer welcome, Presario style. 






r FORD TOUGH 



When we lake on a project, we like to get our 
hands dirty. That's business as usual when we 
send a Ford Ranger 4x4 into the weekend battle 
of off-road racing. It's the meanest, most punishing 
proving ground to test our newest technology, 
from suspensions to engines to brakes. And when 
these ideas are fully developed, we use them in 
the Ford you can drive. Now that's hitting paydirt. 
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surveillance system saves him a lot 
of legwork. "Since it's wireless, I 
can plug it in anywhere I like," he 
says. "I have portable TV monitors 
all over the place. The audio 
feature is important too. If a bird 
hits the water when I'm sleeping, 
the sound wakes me up." 

The ranch lost one of its chicks 
to drowning last year, before the 
system was installed. The WMV-3 
camera and transmitter device 
($500 including a monitor) easily 
fits in the palm of your hand. The 
camera has a range of about 100 
feet, but a booster antenna is 
available ($150) that will increase 
that distance to nearly 500 feet. 
Nikko's Super Megatron race car 
(formerly known as the Super 
Dictator) costs $200. 

Little Bopeep's job could be in 
jeopardy. — Doug Can 




CAMCORDERS 



VIDEO SURVEILLANCE 



Barnyard-Cam Keeps 
Big Birds at Bay 

WHAT DO YOU get when you 
combine race cars, ostriches, and 
tiny, wireless remote cameras and 
then place them in a rural Texas 
setting? If "the plot of a low-budget 
action thriller," is your answer, 
you're way off base. 

Supercircuits, a company 
based in Austin, Texas, sells a 
black-and-white wireless 
microvideo surveillance system, 
among other spook-related para- 
phernalia. It suggests mounting its 
WMV-3 on top of a one-tenth 
scale, radio-controlled speed 
ster buggy manufactured by 
Nikko. That gives one of 
Supercircuits' newest cus- 
tomers a wide-angle, far- 
reaching set of eyes. 

Big Birds of Texas, a 
ranch approximately 45 
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miles southeast of Austin, has 
about 90 ostriches. The animals 
roam in several different pens, and 
keeping a watchful eye on them is 
critical to their well-being, not to 
mention the farm's bottom line. (A 
three-month old baby chick can 
cost as much as $3,000, and a 
breeder can fetch upwards of 
$20,000.) Baby ostriches are con- 
stantly falling in their water feed- 
ers, for example, and sometimes 
can't get out on their own. 

Richard Williams, Big Birds' 
foreman, says the WMV-3 video 



The camera on Nikko's 

buggy transmits ostrich 
coverage to TV (above). 




Battery Boon 

IT'S TOUGH FINDING the right 
rechargeable battery for your 
camcorder at, say, the top of the 
Empire State Building, but AA 
batteries are a lot easier to come 
by. That's the thinking behind a 
move by Hitachi, Minolta, and RCA 
to offer camcorders that accept 
alkalines — without an adapter. 

You pop out your drained cam- 
corder battery, flip up the battery 
guides, and insert six AAs. The 
camera makers claim these alka- 
lines deliver an hour's worth of 
use. RCA's complete line of 8mm 
camcorders, including its Hi8 
model; all 8mm camcorders from 
Hitachi, plus the company's 
Ultravision VMH710A Hi8; and 
Minolta's Master 8-832, 8-842, 8- 
852, and 8-862 8mm models will 
feature dual-battery operation. 
Prices range from $699 to $1,433. 
— Suzanne Kantro Kirschner 
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The Future Looks 
Bright for Blue LEDs 

THE CROWDS watching video on 
the giant screen outside Tokyo's 
Shibuya train station are unaware 
they are witnessing a revolution in 
illumination technology. The images 
are formed by an array of red, green, 
and blue light-emitting diodes. LEDs 
are hardly new, but technological 
breakthroughs are creating new uses. 

Masafumi Akami, managing 
director of display maker Akami 
Electronic, says that for outdoor 
displays, the LED is "economically 
superior." Akami's new display is 
thinner and half the weight of 
previous displays, and it consumes 
40 percent less electricity. 

The benefits might extend 
indoors. Nick Holonyak Jr., an LED 
researcher at the University of 
Illinois, Urbana-Champaign, says the 
LED will be "the ultimate lamp," 
eventually supplanting incandescent 
bulbs. But before light bulbs disap- 
pear, some problems must be solved. 

An LED is a sandwich of two 
layers of a semiconductor material 
with opposing electrical properties. 
What is called the n-type layer has a 
surplus of negatively charged 
electrons. The p-type layer has a 
surplus of positive-charge carriers 
called holes. Applying a current 
across the sandwich forces electrons 
and holes together at the layer 
junction, resulting in photons of 
light. The wavelength — and thus 
the color — of the light depends on 
the energy released by the mating of 
holes and electrons, and that de- 
pends on the materials used. 

LEDs have long been the ubiqui- 
tous on/off indicator lamps on 
everything from stereos to comput- 
ers. As LEDs have gotten brighter, 
they have moved into applications 
such as the lamps in auto center- 
mount brake lights. 

But LEDs have had limitations. 



This outdoor display uses light-emitting diodes, impossible until the creation of the blue LED. 



In particular, bright blue LEDs have 
not existed. And without blue, 
creating white light — the combina- 
tion of red, green, and blue — has 
been impossible. 

The key to creating a blue LED 
was discovered in 1993 by Shuji 
Nakamura, a researcher at Nichia 
Chemical Industries in Japan. He 
developed a new process for growing 
gallium-nitride crystals and implant- 
ing the impurities that carry excess 
holes. The resulting bright blue 
LEDs are now showing up in 
outdoor displays like the one in 
Shibuya. Other potential applica- 
tions include traffic signals and 
street lamps, where the ease of 
maintenance and long life would 
outweigh their higher cost. 

Today's LEDs are based on the 
inorganic materials and fabrication 
processes used to make computer 
chips. Typically, they are the size of 
a pencil eraser tip. But researchers 
are eyeing new types of LEDs made 
of organic materials that can be 
formed into glowing paper-thin 
sheets that could backlight laptop 
computer screens. The challenge is 



to create an inorganic LED that 
emits a bright white light. One 
approach is to stack layers of three 
materials, each tuned to produce 
red, green, or blue light. That 
sounds easy, but Junji Kido at 
Yamagata University says finding 
the right combinations of materials 
and layer thicknesses is a trial-and- 
error process. One combination 
glowed nearly as brightly as a 
fluorescent tube but quickly burned 
out — a barrier to its commercial use. 

AT&T Bell Laboratories sand- 
wiched a single organic emitter 
layer between dielectric films in a 
structure called a microcavity. 
Anath Dodabalapur says the 
microcavity uses less current, 
resulting in longer life. But his 
team has still not achieved the 
5,000-plus hours needed for a 
viable product. Another advantage 
of the microcavity is that it can 
create pixels, so the sheet LED 
could be a flat panel display itself. 
Such LEDs could be used for text 
displays. Organic LEDs could 
appear commercially within two 
years. — Dennis Normile 
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Be a high-paid computer 
service technician 

Train With NRI — America's #1 Choice in Computer Training 




Only NRI gets you inside a powerful 
486DX2/66 MHz computer system 
you keep -giving you the hands-on 
experience you need to work with, 
troubleshoot, and repair today's most 
widely used computer systems. There's 
no more affordable way to start a 
money-making career, even a business 
of your own, as a computer service 
technician. 

Rely on the 
original - NRI 

Over a decade ago, NRI 
pioneered at-home training 
in computer 
servicing. Today, 
NRI offers the 
only computer 
servicing course 
with real-world 
experiments ^ m 
using state-of-the-art 
computer equipment 
and professional diagnostic tools. 

There's no doubt about it: Working 
"hands-on" with all the most sought-after 
technology gives you practical skills and 
lasting confidence. Performing key tests 
and demonstrations, you're able to see for 
yourself how things work, what can go 
wrong, and how you can fix it. 

Train with and keep 
the most advanced computer 
in home study today 

NRI's unique training has you explore a top- 
notch computer system and its peripherals, 
beginning with the 486DX2 CPU and 
Pentium Overdrive-ready motherboard. 

Your computer features 8 meg RAM, 
420 meg hard drive, and fax/modem to 
store, receive, and send huge amounts 
of data. 

You'll also appreciate the brilliant 
display of your Super VGA color monitor, 
the drama of your CD-ROM drive and 
16-bit sound card, as well as the 
cutting-edge technology of Windows 95. 

Plus learn to use Ultra-X professional 
diagnostic hardware and software to pinpoint 
problems on any IBM-compatible machine. 

No experience needed, 
NRI builds rt in 

Studies show that jobs for computer service 
technicians will be up by 38% in the next 
1 0 years. Even if you've never worked with 



computers before, NRI's interactive training 
builds such a solid foundation of know-how 
and practical experience that tomorrow's 
jobs can be yours. 

Right from the start, hands-on 
experiments reinforce concepts presented 
in NRI's bite-sized lessons. And because 
your work is reviewed by your personal 
instructor, you know for certain that you 
can apply theory to real-world demands. 

FREE NRI catalog tells more 

Send today for your free, full-color catalog 
describing every aspect of NRI's innovative 
computer training in the up-and-coming 
field of your choice. 



YOU GET EVERYTHING YOU 
NEED FOR SUCCESS 



■ POWERFUL 4860X2/66 MHz COMPUTER 

Features IBM compatibility, 8 meg 
RAM, Pentium Overdrive-ready 
motherboard, and math coprocessor 

■ SUPER VGA COLOR MONITOR 

With .28mm dot pitch for high-resolution 
graphics and tilt-swivel base 

420 MEG HARD DRIVE 

For greater data storage capacity 
and data access speed 

■ EXCITING MULTIMEDIA 
PERIPHERALS 

Double-speed CD-ROM 
drive, 16-bit sound 
card with speakers, 
and reference CD 

■ FAX/MODEM 

Gives you access to a 
world of on-line information 

■ ULTRA-X DIAGNOSTIC 
PACKAGE 

R.A.C.E.R. II plug-in card and 
QuickTechPRO software help 
you detect problems on virtually ail 
IBM-compatible machines, even if computer is 
5% operational. 

■ NRI DISCOVERY LAB 

Complete breadboarding system lets you design 
and modify circuits, diagnose and repair faults 

■ DIGITAL MULTIMETER 

Professional, hand held test instrument for quick 
and easy measurements 

■ WINDOWS 96 

The time-saving operating system that everyone 
will be using tomorrow 



If the coupon is missing, write to: NRI 
Schools, McGraw-Hill Continuing Education 
Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 



IBM is a registered trademark of the IBM Corporation. R.A.C.E.R. and QuickTech PRO are registered trademarks of Ultra-X, Inc. 



SEND TODAY FOR FREE NRI CATALOG! 



it 



McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 I ■ml 



"A Check one FREE catalog only 

□ MICROCOMPUTER SERVICING 

□ Computer Programming 

□ TV/Video/Audio Servicing 

□ Desktop Publishing with PageMaker 



□ Check for details 
on career courses 
approved under CI Bill 



□ LAN Specialist 

□ Bookkeeping and Accounting" 

□ Visual Programming in C++ 

□ NEW! Associate Degree in Accounting 
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TELECOMMUNICATIONS 



Doctor in the Sky 

WHEN MEDICAL emergencies occur 
on airplanes, a first-aid kit may 
not be enough. Now British 
Airways is testing a next-genera- 
tion improvement: a live doctor 
who monitors the high-flying 
patient's condition from the 
ground via satellite transmission. 

The "telemedicine" link moni- 
tors vital signs including pulse, 
blood pressure, temperature, and 
oxygen in the blood. The link 
works with the same system the 
airline uses to provide phone and 
fax and allows continuous two-way 
communication between the plane 
and London's Heathrow Airport. 

To monitor a passenger, flight 
attendants— who already undergo 
basic medical training — would 
first attach sensors. A monitoring 
unit would then plug into the 
aircraft's satellite-communications 
system through a socket in the 
arm-rest of the passenger's seat. 
The doctor on the ground would 
receive the signals via a laptop PC, 
and decide whether the patient's 
condition requires an emergency 
landing. — Mariette DiChristina 



Liquid Crystals 
Meet Plasma 

THE SEARCH for the ultimate 
hang-on-the-wall TV has led Sony 
researchers to combine two sepa- 
rate flat-panel technologies: liquid 
crystals and plasma. 

Just like an LCD, Sony's Plasma- 
tron uses a backlight, color filters, 
polarizers, and liquid crystals to 
produce the red, green, and blue 
pixels that make up a color TV 
image. When a pixel is on, light 
from the backlight is polarized and 
then turned 90 degrees by the 
spiral arrangement of the liquid 
crystals so that it passes through 
the front polarizer and is seen by 
the viewer. 

To turn a pixel off, an electric 
current is applied that aligns the 
crystals so the polarized light is 
blocked at the front polarizer. In 
the most advanced LCDs, this 
electric current is switched on and 
off by a thin-film transistor, with 
one transistor for each pixel. In the 
Plasmatron, however, this on-and- 
off switching is handled by the 
plasma, which is confined in 450 



channels that run from side to side 
behind the liquid crystals. 

One by one, these channels get 
an electric charge that excites the 
plasma. The excited plasma be- 
comes electrically conductive and 
can complete an electric circuit if a 
video signal pulse is sent through 
transparent electrodes running 
vertically in front of the liquid- 
crystal layer. 

Sony says this results in a 
sharper picture than one viewed 
with a conventional plasma display, 
in which the excited plasma lights 
up fluorescent pixels. But the 
plasma channels are much easier to 
manufacture, says Sony, than the 
tens of thousands of thin-film 
transistors that would be required 
for a large LCD. 

The prototype displays on view 
recently in Tokyo were sharp and 
colorful, although side-by-side 
comparisons with conventional 
TVs were not possible. Sony plans 
to put the first 20-inch Plasmatrons 
on sale in late 1996 at an undis- 
closed price. Additional Plasma- 
trons could be scaled up to 50 
inches or more. — D.N. 



A Look Inside the Plasmatron 



PROJECTION TV 



Enlargingthe Picture 

IMAGES FROM rear projection 
televisions are growing even larger, 
thanks to some new technology 
hidden in the cabinet. 

Rear projection uses three pro- 
jected beams (red, green, and blue) 
that converge on the backside of a 
screen. Now, Thomson Consumer 
Electronics has introduced three 
ProScan sets that use 9-inch tubes 
— 28 percent larger than the indus- 
try standard 7-inch tubes. The 
largest is the PS80690, an 80-inch- 
diagonal screen TV ($8,499). — M.A. 



In Sony's new TV, 
plasma completes an 
electric circuit If a 
video signal pulse Is 
sent through trans- 
parent electrodes in 
front of the liquid-crys- 
tal layer. The result: 
a sharper picture. 
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Camcorder Links to TV 
or VCR by Infrared 

THE JOY OF camcorder use is 
instant gratification. You shoot 
some footage at a party and you can 
play it back as quickly as you can 
connect the camcorder to a TV. But 
Hitachi's new VM-H81 A Hi8 
camcorder ($2,099) lets you skip the 
connection step and transmit video 
and stereo audio directly to a TV or 
VCR without wires. 

The signals are emitted by a pair 
of LEDs controlled by a tiny 
infrared transmitter inside the 
camcorder. A small receiver con- 
verts the signals back into standard 
video and audio before passing 
them to the TV through conven- 
tional A/V cables. The receiver 
stays plugged into the TV. 

I tried the system, called 
Optical Link, and found it delivers 
as promised. To use it effectively, 
you'll need to put your camcorder 
on a table or other surface about 2 
to 10 feet in front of the receiver. 
Image quality is very good within 
this range, and up to about 30 
degrees on either side of center as 
well as above and below. You'll 
also need a line of sight. People, 
pets, or other moving objects that 
get between the camcorder and 
the receiver will glitch the picture. 
So will lamplight shining directly 
on the receiver; cordless phones 
and small appliances seem to offer 
no interference. 

Optical Link will not pass along 
a live picture, however. For that 
you'll need the cable. A longer 
infrared range would also be help- 
ful. One advantage is that you can 
run the camera from almost any- 
where in a room using its credit 
card-sized remote control. 

For playback convenience, this 
is a camera that literally stands 
alone. — Stan Pinkwas 
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SUPERTRUCKS ARID CRAFTSMAN TOOLS. 
TOUGHNESS RIGHT OUT OF THE OOK. 

ONLY ONE TOOL IS TOUGH ENOUGH TO BRING YOU THE EXCITING NEW 



NASCAR SUPERTRUCK SERIES. AND ONLY ONE PIT BOX TOUGH 



ENOUGH TO HOLD THEM. CRAFTSMAN. 



MADE WITH HEAVY-DUTY, SLAM-SHUT 



CONSTRUCTION. SMOOTH-GLIDE BALL 



BEARINGS FOR LONG LIFE AND DURABILITY. AND WITH 



OVER 21,000 CUBIC INCHES OF DRAWER SPACE. STORAGE 



BY THE TRUCKLOAD. CRAFTSMAN PIT BOXES 



AND NASCAR SUPERTRUCKS. THEY'RE THE 



TOUGHEST THINGS ON WHEELS. 



CRAFTSMAN 
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MATERIALS 



Engineered Lumber 
from the Top Down 

MOST PROFESSIONAL home- 
builders use stacks of standard- 
length lumber and a set of 
blueprints that tell them how to cut 
the wood into framing members. In 
the future, however, the standard 
practice may be to order a com- 
plete package of engineered build- 
ing components from a single 
company, then assemble them like 
the pieces of a puzzle. Not only 
would such systems reduce labor 
costs, but these components, cut to 
order, could also minimize waste. 
Moreover, the prices of engineered 
lumber are more stable than those 
of regular lumber. 

At least two companies have al- 
ready picked up on the idea. 
Louisiana Pacific's new Solid Start 
framing system is unique in using 
no solid wood — wall studs, carrying 
beams, and door headers are all 
made of laminated veneer lumber, 



while floors, ceilings, and roofs are 
framed with wood I-joists. Trus 
Joist MacMillan's FrameWorks sys- 
tem includes conventional wall 
studs, but the company plans to 
make studs, stair stringers, and roof 
trusses from its Timberstrand Lam- 
inated Strand Lumber. 

Although, stick for stick, these 
engineered components are more 
expensive than traditional lumber, 
their greater strength and stiffness 
means that fewer of them are 
needed. That makes the installed 
cost of a fully engineered house 
competitive with that of a conven- 
tional stick-frame one. 

To lower costs even further, 
Louisiana Pacific will ship its Solid 
Start components prelabeled to re- 
duce on-site trimming and assem- 
bly time. And while both of these 
companies will engineer a frame for 
any house design, the greatest sav- 
ings will come when designers 
learn to plan their homes from the 
outset with an engineered package. 



Recycling Adds Up 

LAST YEAR, 38 MILLION appliances 
were recycled in the United States, 
yielding 1.9 million tons of steel. 
To put it another way, enough 
steel was recovered to construct 
nearly 21 bridges the size of San 
Francisco's Golden Gate, according 
to estimates from the Steel 
Recycling Institute in Pittsburgh. 
Learn more about appliance 
recycling programs and locate the 
recycling center nearest to you by 
calling the institute's information 
hot line at 1-800-937-1226. 



To spur such thinking, Trus Joist 
recently held a contest for homes 
that exploit the strength of engi- 
neered lumber. — Charles Wardell 



Engineered lumber makers now offer their 
products In all-inclusive framing systems. 




ALTERNATIVE ENERGY 



Show and Tell 

IF YOU'VE EVER wondered what 
it's like to live in a home that uses 
sun, wind, or water as an energy 
source, you can now ask the home- 
owners themselves. 

On October 14, houses across 
the country that use some form of 
alternative energy will open their 
doors to the public as part of the 
third annual Real Goods' National 
Tour of Independent Homes. To 
find out more about tour homes 
nearest you, contact Real Goods at 
1-800-762-7325.— J.A.G. 



APPLIANCES 



TURN THESE INTO 




THE SP LEEN GATE 
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HOME TECHNOLOGY 



SOFTWARE 



Zoning Smarts 

LOCAL ZONING regulations dictate 
some pretty crucial aspects of a resi- 
dential neighborhood— the size of 
and spacing between houses, for ex- 
ample. But such regulations are of- 
ten written in language that baffles 
homeowners. Now Penn State re- 
searchers have created a software 
system that transforms zoning regu- 
lations into maps and pictures. 

The Virtual Interactive Code dis- 
plays regulations in one window 
with hypertext links to pictures of 
the local community. The pictures 
have been manipulated to add and 
subtract landscape features; sound 
and video clips can also be added. 

In this virtual neighborhood, 
streets narrow and expand, build- 




A prototype program enables homeowners 
to explore complex local zoning regulations. 



ings shrink or soar — all at the click 
of a mouse. Homeowners can see 
how zoning regulations affect their 
homes and neighborhoods. 

Towns and cities can set up 
their own customized Virtual Inter- 
active Code — available in early 
1996 — on computers in libraries or 
other locations for approximately 
$10,000, including computer, soft- 
ware, and labor. — Scott Veggeberg 



PAINT 



In the Right Light 

I WAS SURE the paint I'd chosen in 
the store would match my kitchen 
tiles perfectly. But when I got 
home, the paint appeared to have 
changed color. What happened? 
The light in the store is fluores- 
cent, while my kitchen lighting is 
incandescent. The different light 
added warm or cool tones to the 
same paint sample. 

To combat this problem, Sher- 
win-Williams developed a device 
that lets customers view paint 
strips under an adjustable light 
source; pushing a lever shifts the 
light from a cool to a warm tone. 
The paint manufacturer plans to 
install AccuColor displays in stores 
beginning this winter. — J.A.G. 



Now There's A Fine Line Between P 
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If bargain tools do less than you bargained for, and high-end tools cost more than you want 
at affordable prices. Ryobi - so much precision and performance for your money. Suddenl 
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WINDOWS 



These Shades Know 
How to Keep Cool 

WHEN IT COMES to saving energy 
during warm months, natural light 
can be a Catch-22: While sunlight 
streaming through a window may 
lessen the need to switch on a 
lamp, it can also warm a room 
quickly — and prompt occupants to 
turn up the air conditioner. The so- 
lution, say researchers at Lawrence 
Berkeley Laboratory, may be a care- 
ful balance between natural and ar- 
tificial lighting. 

The researchers have developed 
an automated window-and-lighting 
system that attempts to maintain 
that balance. Dimmable fluores- 
cent lights and an ordinary Venet- 
ian blind are controlled by smart 



light sensors; when the sun shines 
directly through the window, the 
blind's slats swivel to block the di- 
rect sunlight but still admit indirect 
light, while the fluorescent lights 
dim accordingly. When the sky is 
overcast, the slats turn to admit 
more natural light, and the fluores- 
cent lights adjust to bring the room 
to the desired level of illumination. 

According to researcher Eleanor 
Lee, the system can respond every 
five seconds to changing outdoor 
conditions, although a commercial 
system may be programmed to re- 
spond somewhat more slowly to 
avoid distracting occupants. 

While the technology is de- 
signed for office buildings, Lee 
adds that a manufacturer of Venet- 
ian blinds has expressed an interest 
in developing a version for homes. 
Lee and her colleagues are also ex- 



perimenting with light shelves and 
light pipes — ductwork lined with 
tiny, mirrored prisms that admit nat- 
ural light into areas far from win- 
dows — that may be used along with 
the automated system. And in the 
future, the Venetian blinds may be 
replaced with electrochromic glaz- 
ings, which turn from clear to 
opaque to control the amount of 
light passing through a window. 

So far, tests indicate that the 
sunshine-responsive system can cut 
the heat from sunlight and electric 
lights by 50 percent, when com- 
bined with spectrally selective win- 
dow glazings. Big savings in lighting 
electricity are gained as well. 

The researchers now plan to out- 
fit a commercial building in Oak- 
land, California, for more extensive 
testing — and to see what occupants 
think of the system. — J.A.G. <► 
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New Technology 
Improves Sleep Quality 

Chances are, you need better sleep. Thanks to advances 
in sleep surface technology \ now you can get it! 



/\ merica has become a nation of the 
chronically sleep-deprived. The Better 
Sleep Council reports that over the past 
20 years, we Americans have added 
around 158 hours, or nearly an entire 
month each year, to our job schedules. 
That's not to mention the time we 
spend working hard to care for our 
families and homes. Sleep deprivation 
is caused by both lack of time spent 
sleeping and poor quality sleep. Sound 
familiar? Then you owe it to yourself 
to read on! 

SLEEP DEPRIVATION 
CAN BE DANGEROUS 

^Vccording to the AAA Foundation for 
Traffic Safety, sleep-deprived drivers are 
vulnerable to "micro-naps" lasting four or 
five seconds - plenty of time at highway 
speeds for a fatal crash to occur. 
Disrupted sleep and sleep disorders cost 
American businesses billions of dollars 
annually in lost productivity, industrial 
accidents and higher medical bills. Lack 
of sleep also was implicated in the 
Exxon Valdez oil spill, the space shuttle 
Challenger disaster and the nuclear 
accident at Three Mile Island. 

Loss of sleep during the night is 
responsible for increased vulnerability 
to illness, a tendency to nod off at 
work the next day, and even loss of 
creativity and clarity of thinking, say 
British researchers. Power tools can 
become dangerous weapons in the 
hands of someone who is not well 
rested. And almost everyone is familiar 
with the physical aches and pains that 
occur because of poor quality sleep. 

DO YOU NEED MORE SLEEP, 
OR JUST BETTER SLEEP? 

the average, most adults require 
seven and a half to eight hours of sleep 
per night, and a full cycle including 
deep sleep is required for us to feel 
adequately rested in the morning. Any 
number of factors can interfere with 



deep, nourishing sleep-including 
cigarette smoking, worry, a noisy 
environment and physical discomfort. 



Air-cushioned support has been 
proven to positively affect all three 
factors that determine the quality 
of sleep: spinal alignment, pressure 
points and physiology. 



We try remedies from pain medication 
and sleeping pills, to chiropractic care 
and self-relaxation techniques in order 
to get l?etter sleep and rid ourselves of 
morning aches and pains. But new sleep 
surface technology offers a simpler solu- 
tion for many people who toss and turn. 

THE FIRST REAL BREAKTHROUGH 
IN SLEEP SURFACE TECHNOLOGY 
IN OVER 100 YEARS 

Even if you just bought a new bed, you 
may be sleeping on an antiquated surface! 
Developed a century ago, innerspring 
mattresses can create pressure points that 
interfere with total relaxation. Waterbeds 
made a big splash in the '60s, but even those 
labeled "firm" can produce a hammock 
effect, which can cause the spine to curve 
unnaturally. Fortunately, a new technology 
lias come through test after test with flying 
colors: Select Comfort Air Sleep Systems'". 

The Select Comfort adjustable firmness 
mattress uses air which distributes 
body weight more evenly and provides 
tetter support. 

While it looks like a traditional 
mattress on the outside and even fits 
standard sheet sizes, the Select Comfort 
mattress is completely unique on the 
inside. Air is captured inside innovative 
"I-beam" chambers that contour to the 
body, provide proper spinal support, 
reduce pressure points and evenly 
distribute weight for better sleep. 

What's more, each side of the Select 
Comfort adjustable firmness mattress is 
independently adjustable -with a remote 
hand control that digitally tells you the 



firmness level that's perfect for you. And, 
you can let air in or out to change the 
mattress firmness, depending upon 
how your body feels each night. This 
is essential for couples, because two 
people of different shapes and sizes 
cannot sleep on the same surface and 
both be as comfortable as they should 
be to achieve the test possible sleep. 

MADE- IN -MINNESOTA QUALITY 

Select Comfort adjustable firmness 
mattresses are manufactured in Minneap- 
olis, Minnesota, and tested for comfort 
and durability by independent labora- 
tories. Well on its way to becoming a 
worldwide leader in state-of-the-art 
sleep systems, Select Comfort currently 
is the fastest growing company in 
America's bedding industry, and has 
earned 22 U.S. patents. 

LIGHTWEIGHT AND 

EASY TO SET UP YOURSELF 

The Select Comfort adjustable firmness 
mattress is so lightweight, it can be deliv- 
ered via UPS in one carton. Following 
the simple instructions, one person can 
set up the system at home, usually in 30 
minutes or less. An attached electronic 
air pump fills the mattress with the right 
amount of air, and then hides out of 
sight under the ted. Dual controls allow 
each sleeping partner to adjust the 
sleep surface to their desired firmness. 

TRY SELECT COMFORT 

AT NO RISK FOR 90 NIGHTS 

Thousands of people from coast to coast 
already own a Select Comfort adjustable 
firmness mattress. You am try one, too, pro- 
tected by a "No-Risk 90 Night" guarantee and 
up to a 20-year limited product warranty. 
Call our sleep consultants and ask them 
about your particular sleep needs. They can 
answer all your questions and help you better 
understand how you can benefit from a 
Select Comfort adjustable firmness mattress. 

For a free brochure and introductory 
video, call 1-800-831-1211, Ext. 4521. 



On 



Sleep Better On Air! 



Frustrated With 
The Quality Of 
\bur Sleep? 

Do you toss and turn at night? 
Can't seem to find a comfort- 
able position? Does your back 
ache when you awake? These 
are signs that your metal coil 
mattress or waterbed isn't 
supporting you properly and 
isn't right for your body. 
Select Comfort can help you 
sleep better with a revolu- 
tionary mattress that's so 
comfortable and supportive, 
it's recommended by the many 
doctors who use our product. 





Select Comfort provides proper back 
support and contours to your body. 
Weight is more evenly distributed and 
pressure points are reduced. 





Sleep Better On Air 

A Select Comfort adjustable firmness mattress 
doesn't rely on springs or 
water. Instead, it supports 
your body on a cushion 
of air. Air is better because 
it gently contours to your 
body's shape and keeps 
your spine in its natural 
alignment. And that lowers the tension in the 
surrounding muscles. So you can sleep comfortably 
in any position and wake 
feeling great 



With Select Comfort, you each get 
exactly the firmness you need. 



Metal coil mattresses can create pressure 
points and provide uneven support. 



You Control 
The Firmness 

With Select Comfort, you can 
change the firmness depending on 
how your body feels each night. 
Go from extra-firm to extra-soft, 
simply at the 
touch of a 
button. In 
fact, the firmness adjusts inde- 
pendendy on each side of the 

bed SO you and your partner Customize the firmness 

can get custom support 



inner OR Sot 



Select Comfort contours 
to your body. 




of each side of the mattress. 

without compromising comfort or quality of sleep. 

Call For More Information 

You owe it to yourself to learn more about this 
revolutionary way to a better night's sleep. 

For a FREE Video and Brochure, Call 

1-800-831-1211 

Ext. 4521 ^ 



The Only 
Mattress with 
Push Button 
Firmness Control. 



Yesl Please rush me a FREE 
Video and Brochure. 
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Mail to: Select Comfort Corporation 
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I. Prelude 



Sixteenth notes pour off my 
fingers like raindrops from a 
thunder cloud. My piano must be spitting out 15 notes 
per second now, up and down the blues scales in perfect 
sync with the hip bebop groove being laid out by the 
bassist and drummer. I throw in subtle accents without 
slowing down, then try sudden octave jumps and finally 
conclude with slick rhythmic modulations — all effort- 
lessly. It's the solo of a lifetime. 

In the interest of full disclosure, I am an amateur 
trumpet and piano player. But now I'm wondering if I really 
could steal some thunder from the late Thelonius Monk. 



HYPERMUSIC! 

o they laugh when you sit down at the piano? Hyperinstruments 
How anyone to play like a pro. And the pros? They can really sing! 



Monk, a musical purist, might not have appreciated 
the lack of a keyboard. My hands, in fact, manipulate a 
pair of joysticks connected to a Macintosh computer and 
two large speakers. The bass and percussion are prepro- 
grammed into the Mac, while the computer generates the 
piano solo by interpreting my joystick movements. The 
left stick controls the rhythm of my solo, the right stick 
the melody. Various buttons at the base of each joystick 
activate other specialized functions: triplets, glissandos, 
jumps in pitch, and changes in melodic direction. 

BY ROBERT LANGRETH 
PHOTOGRAPHED BY GEOFF SPEAR 



If Tod Macho ver has 

his own way, hyper- 
Instruments will 
revolutionize the way 
music is enjoyed. 




The concert hall is pretty unlikely as well: I'm seated 
in an office on the fourth floor of the Massachusetts 
Institute of Technology's Media Lab filled with speakers, 
amplifiers, synthesizers, and other electronic music gear. 
Two graduate students are coaching me on the finer 
points of their joystick piano. 



II. Overture 



"How are you doing?" asks a 
man with a tangerine-colored 
button-down shirt and a huge head of curly brown hair, 
who has watched my performance from the doorway. 
He is Tod Machover, Media Lab professor, experimental 
composer, and intellectual progenitor of the joystick 
piano and a collection of other computerized instru- 
ments. Machover calls his musical-computer creations 
hyperinstruments. 

Half computer, half instrument, Machover's hyper- 
instruments take computer music to new lengths by 
merging the sounds of traditional instruments and 
synthesizers with easy-to-control computer interfaces 
like joysticks. The idea, as Machover explains, is to have 
the computer control the technical parts of playing an 
instrument but leave the emotional and artistic elements 
(tempo, dynamics) to the human operator. This way, even 
the tone-deaf can enjoy playing a musical instrument. If 
they want, they can play scales and arpeggios faster than 
physically possible on a normal instrument. 

The instruments can be exotic. Across the hall, 
Machover bounces into another room occupied by two 
graduate students (the Media Lab swarms with them, all 
sporting their own glossy business cards) to show me a 
gadget that might be called solos for the tone-deaf. You 
speak a sentence or two into a microphone; the com- 
puter digitizes your words, parses them into verses, then 
sings them back to you. "This will revolutionize karaoke," 
quips one of the students. 

This hyperinstrument, however, isn't ready for Radio 
City Music Hall. The computer does sing back my words 
to a jazzy tune, complete with a big band background. 
But my voice sounds more like a computer than my own, 
and — because another lab has borrowed the proper 
microphone — it also crackles with static. 

Down in the media lab basement, the hyperinstru- 
ments get even stranger. One instrument concocted by 
grad student Tom Zimmerman allows you to play 
Tchaikovsky's violin concerto accompanied by a record- 
ing, without knowing how to play the violin. All you do is 
move a bow to change notes and adjust volume; the 
computer plays the right pitch, while the orchestra 
follows your tempo, within musical limits. 

Another creation, set up in a corner of a laboratory 
bristling with mainframe computers and electronics gear, 
might be called the gesture organ. Consisting of a 
wooden frame about the size of a phone booth, it's 
covered with wires and contains a single metal seat. 
Machover sits down; then, with a big smirk on his 




face, he starts poking and waving his hands 
between electrodes in the booth's doorway like 
an orchestra conductor gone mad. A prodi- 
gious symphony of synthesizer notes pours 
from the rooms' speakers. Machover drops his 
hands triumphantly, and the music stops. 

He invites me, standing up, to try it. I wave 
my hands in the same places but can't make a 
sound. "Now try again," he says, grabbing my 
left hand while still remaining in the seat. 
Somehow, being connected to him allows me 
to play the gesture organ. 

The connection is based on a phenomenon 
called capacitive sensing, Machover explains. 
The metal seat is a giant "on" button; sitting 
down activates a transmitter that sends a small 
electric current through your body. On each 
side of the "doorway" are several sets of elec- 
trodes. When you place your hand in the air 
between a set of electrodes, you basically 
become a wire in a human-size circuit: A 
signal flows from the transmitter through your 
body and jumps across the air gap to the 
electrodes. If a second person holds onto 
whoever is in the seat, the current will flow 
through both people into the receiver. "The 
only requirement" for playing this instrument, 
a technical paper notes dryly, "is that the 
person be alive." 

Since the amount of signal received de- 
pends on the exact location of your hand, the 
electrodes become sensors for monitoring 
hand position. The air between the electrodes 
is divided into 128 zones. Like invisible piano 
keys in the air, each one is programmed to 
produce a slightly different sound, or collec- 
tion of notes; if you touch in-between two 
zones, you get a blend of the two sounds. 
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Far-out as they may seem, gadgets like the gesture 
organ will eventually hit the marketplace. Several compa- 
nies are creating prototypes of various "gesture instru- 
ments" that allow people to make music by moving their 
hands in the air. These instruments "are definitely 
something we are looking into," says a spokesman for 
Yamaha, without going into detail. 

One result of Machover's research is already featured 
on Yamaha's latest generation of drum machines. The 
series' major selling point is something Machover calls 
"adjective transform." Yamaha dubs it the "groove" 
feature. Groove allows you to change the mood of a given 
rhythmic pattern by selecting descriptive adjectives such 
as "energetic" or "calrrf." The drum machine then exam- 



ines many different variables — everything from pitch and 
tempo to volume — and alters the motif to express the 
emotion the "musician" has called for. 



III. Development 



If Machover has his way, 
hyperinstruments will rev- 
olutionize the way music is enjoyed. In his view, too 
much of the music industry's attention these days is 
focused on a handful of stars; not enough on the average 
music lover. "A hundred years ago it was common for 
educated adults to play an instrument in their spare 
time," he says. Today, in the era of mega-stars, platinum 
albums, and football-stadium concerts, "there's a bigger 
divide between people who like music and people who 




Research assistant 
David Waxman demon- 
strates gesture frames, 
a performance Instru- 
ment (opposite page). 
A second musician would 
normally be mirroring 
him. The brass pipes gen- 
erate electrical fields. 

The only requirement for 
playing this instrument is 
that you be alive: Joseph 
Paradiso, MIT research 
scientist, plays the 
gesture organ. The air 
between the electrodes is 
divided into 128 zones. 
Like Invisible piano keys 
in the air, each one is 
programmed to produce a 
slightly different sound, or 
collection of notes; if you 
touch In-between two 
zones, you get a blend of 
the two sounds. By using 
a pair of Joysticks, you can 
bypass the physical limita- 
tions of a piano keyboard. 
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[have the physical skill] to actually participate in it," he 
says. The composer aims to bring the focus back to the 
common man. "I'm convinced there are a lot of people 
who would be very good at playing music if you gave 
them the tools to express their musical ideas." 

Few people are better equipped to instigate a musical 
revolution than Machover. The offspring of a classical 
pianist and a computer graphics pioneer, Machover was 
exposed to rock, classical music, and computers at an 
early age. As a young adult, he performed cello for a year 
in Italy, before transferring to Manhattan's Julliard 
School for a degree in composing. But he found the 
ultraconservative atmosphere there confining. Not only 
did Julliard discourage electronic instruments, the school 



didn't even want composers to test their musical ideas on 
the piano, he reports. To Machover, this violated com- 
mon sense: Musical ideas come from interaction with an 
instrument. "These days, the serious art world is way 
behind," Machover laments. "It's a real drag." 

So Machover moved to IRCAM, a renowned experi- 
mental music institute in Paris that allowed his radical 
tendencies to blossom. Computer music at that time (the 
late 1970s) consisted mostly of preprogrammed snippets 
of music played back onstage; Machover improved them 
by constructing his first hyperinstruments, in which 
computers instantaneously altered sounds emanating 
from ordinary instruments. 

Machover's early hyperinstruments and hyperinstru- 



Research assistant Eric 
Metois plays the hyper- 
cello, an Instrument 
with magnetic sensors 
that measure hand 
and bow movements. A 
computer graphs the 
motion and modifies the 
sound to correspond to 
the player's activity. The 
instrument was built 
for cellist Yo-Yo Ma. 

By touching the gesture 
cube (opposite page) two 
people produce comple- 
mentary abstract sounds. 
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ment compositions were intended for 
serious musicians. In 1988, after having 
moved to the Media Lab, he recorded a 
"computer opera" called Valis that freneti- 
cally blended real divas, acoustic instru- 
ments, and computerized hyperinstruments 
with a science-fiction storyline. The un- 
orthodox masterwork, surprisingly, received 
rave reviews from critics as conservative as 
the New York Times and helped set the 
stage for more radical projects. 

Soon after Valis, Machover took his 
original hyperinstrument concept one step 
further. Working with physicist Neil Ger- 
shenfeld (who also helped design the ges- 
ture organ), he built a "hypercello" for 
world-famous cellist Yo-Yo Ma. The cello, 
which now sits in the basement of the 
Media Lab, looks like a cross between a 
normal cello and heavy-metal guitar. It 
contains magnetic sensors that measure 
the cellist's every hand and bow movement 
during a performance and then send this 
information to a computer. The computer 
then interprets the emotion Ma intends to 
express and modifies the cello's normal 
sounds in complex ways to better express 
that emotion. For example, if the magnetic 
sensors detect lots of rapid, jerky hand 
movements, the computer might conclude 
that the performer is agitated and amplify 
the movements into an angry flurry of 
impossibly rapid notes. 

Listening to a tape of one of Ma's hyper- 
cello concerts is disconcerting. Not just 
because the music itself is strange — which it 
is — but because you can't tell what part 
comes from Ma and what part from the 



computer. Machover's hypercello blends man and com- 
puter inseparably. 

After finishing the hypercello project, Machover 
started thinking. If the computer could enhance Yo-Yo 
Ma's innermost musical emotions, then why couldn't it 
do the same for a musical novice? What prevented him 
from eliminating traditional instruments entirely and 
substituting simpler interfaces that people could master 
without years of training? Nothing, he realized — a 
thought that led to the current generation of hyperinstru- 
ments for the masses. 



IV. Finale 



In the long term, Machover 
aims to do more than concoct 
neat interactive gadgets. He wants to transform the 
nature of performance itself. All of Machover's ambitions 
will come together in the Brain Opera, his biggest, most 
outrageous, and most mysterious project to date. Big, 
because it will premiere at New York's Lincoln Center 
Festival next summer, then become part of the Inter- 
Opera, a yearly music festival in Tokyo. Outrageous, 
because "it will be unlike anything the world has seen, 
heard — or interacted with — before," Machover promises. 
Somehow you believe him when he says this. Mysterious, 
because even Machover isn't sure what the end musical 
result will be. 

What the Brain Opera will be is a giant interactive mus- 
eum where people can play and learn hyperinstruments, 
culminating in a giant hyperinstrument "opera" performed 
by the visitors themselves. "You are the performer and the 
audience at the same time," Machover exclaims. 

People will move through an entranceway shaped like 
a giant ear into a large area divided into three rooms. In 
the first two rooms, users learn to play simple hyperin- 
struments and cooperate in increasingly complex music 
games. For example, in "Sonic Simon Says," players will 
try to copy simple melodic or rhythmic patterns the 
computer demonstrates. And in "wild reorchestration," 
participants can alter the instrumentation of a composi- 
tion as it is being played by an animated orchestra, by 
pointing to "instrument groups" displayed on a computer 
screen. A player might tell the trombones to play the 
melody, for example, and a chorus of water droplets to 
play the harmony. 

In the third level, snippets of everything played in the 
other rooms will be combined into a single symphony. 
Machover got the inspiration from artificial intelligence 
guru Marvin Minsky, a colleague at the Media Lab. 
According to Minsky, the brain has no central controller 
but instead consists of hundreds of "agents" that work 
independently to create the cohesive experience we call 
consciousness. Similarly, Machover says, the top level will 
take people playing hyperinstruments, and — through 
computer algorithms that Machover's graduate students 
have yet to write — shape these sounds into a cohesive, if 
stupendously complex, "brain opera." This opera will 
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So You Want to be a Rock 'n' Roll Star? 



TAKE HOPE, all you "wannabe" mu- 
sicians who leap to your feet at the 
sound of music to pluck an imaginary 
guitar or wave a baton: New adult 
toys now enable even the tone-deaf 
to harness their raw talent. You won't 
be creating mere breezes. 

With Virtual Music Entertainment's 
Virtual Guitar, all you need is a sense 
of rhythm. The plastic instrument is a 
computer input device. As you pluck 
the strings, the guitar signals the com- 
puter to play the correct cords or notes. 
The software operates on levels (begin- 
ner, intermediate, expert). Practice in 
your bedroom until you're ready to rock 
with Aerosmith in concert. The Virtual 
Guitar costs $100 and is bundled 
with "Welcome to the West Feedback," 
a selection of rock musicians. 

Anyone willing to invest some 
time and money can compose and 
improvise on Yamaha's PSR420 key- 
board ($599). Additional song car- 
tridges ($25) are available for more 
instant gratification. No need to know 
how to read music: Lights indicate 
which keys to hit. When you're good 
enough, you delete the lead instru- 
ment and play along. 

The Key ($599) from Lonestar is 
the ultimate "air guitar." Playing from 
cartridges or special videotapes, you 
can jam while automatically staying in 
key. Choose the strummer or keyboard 
as your input, select an instrument 
voice, and you're ready make music like 
a pro. You'll soon find yourself experi- 
menting with helicopter sound effects 
and creating vibrato on the keyboard. 
In addition to accompanying video- 
tapes ($25) and cartridges ($30), 




you'll be able to use The 
Key to play along with 
blues great B.B. King in 
concert on the Arts and 
Entertainment cable net 
work in mid October. 

If composition is 
what you're after, you can 
string a melody together 
with Yamaha's Visual Arranger. You 
don't need to know the difference 
between treble and bass cleff; you 
simply start stringing icons together. 
First, select a style of music. Next, 
create accompaniment through any 
of 20 sub-categories to each style 
of music. Creativity comes into play 
when you compose the melody: You 
can either select from prerecorded 
phrases or venture out on your own. 
Knowledge of musical scores? Not 
required. Visual Arranger costs $60 



The EKG-like guide on- 
screen (above) cues you 
to stroke the Virtual 
Guitar (far left). Follow 
the blinking LEDs on the 
Yamaha PSR420 key- 
board (top). The rock- 
challenged can strum 
the Key (left) with 
built-in musical selec- 
tions and speaker. 



and requires a MIDI input device. 

If you'd like to see some of the 
more complex hyperinstruments for 
yourself, the Kronos Quartet will use a 
new set of hyperinstruments designed 
by Todd Machover in concert next May 
in San Francisco. If you prefer to strum 
the air yourself to make music, check 
out the laser harp made by Hands On 
of St. Petersburg, Florida. Ifs currently 
on exhibit at Inventure Place, an in- 
teractive museum in Akron, Ohio. 
— Suzanne Kantra Kirschner 



even include musical contributions from remote partici- 
pants using their computers on the Internet. In a function 
called "God-for-a-day " visitors will assist the computer 
in "conducting" the brain opera by waving their hands 
in a three-dimensional space surrounded by gesture- 
organ-type sensors to generate yet more inputs. 

Giant speakers will broadcast the resulting explosion 
of sound all over the hall. "There'll be no beginning and 



no end," Machover says. Instead, the music will continu- 
ously evolve as participants drift in and out, a primordial 
expression of their musical consciousness. 

The lure is unmistakable. In a society that makes a 
distinction between creative and noncreative people, 
Machover's hyperinstruments enable all of us to be star 
musical performers and composers ... if only for a few 
minutes of computer-assisted rhapsody. <► 
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Robot Eyes in the Sky 

Sophisticated unmanned spyplanes designed to perform long-range re- 
connaissance missions over hostile territory are now being built and flight 
tested. Relying on extensive computer controls, the Lockheed-Martin 
DarkStar and Teledyne Ryan Aeronautical Tier II Plus drones can do their 
jobs with little or no human intervention. 

Peering down with powerful sensors, the stealthy drones promise to 
transform military effectiveness by relaying real-time images of enemy 
targets to local commanders via satellite— without risking a pilot's safety. 
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Range to target: 1,000+ miles 
Time over target area: 8 hours+ 
Altitude: 45,000 feet+ 
Weight: 8,600 lbs. 
Speed: 260 mph 
Sensors: Electro-optical or 
synthetic aperture radar 



Air intake for turbofan engine 




Wingspan: 69 feet 




Flying in lazy circles or racetrack- 
shaped patterns, the drone can use a 
synthetic aperture radar (SAR) sensor 
to obliquely image targets more than 
70 miles off to the side of its flight 
path. SAR images appear as an over- 
head view to a ground operator and 
can have a resolution of one foot. 



Q Drone takes off automatically from 
runway and climbs to cruise altitude on 
pre-programmed course to the target 
area. Human controllers in ground station 
can alter the drone's course, if needed, by 
transmitting radio commands. 



Airfield 




Mission control station 



Satellite ground station 



© Images are transmitted to 
local ground or air forces. 
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O Electronic imagery is received 
by battlefield command center. 
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With wider wings than 
a Boeing 737 airliner, 
the long-range Tier II 
Plus drone (left) Is built 
to carry a heavy pay- 
load of Imaging sensors. 
Optimized for stealth, 
the smaller DarkStar 
(below) Is designed to 
elude hostile missiles 
and aircraft. 



does not know he is being watched. 

By the late 1980s, Lockheed and 
Boeing were working on a very large, 
stealthy drone capable of cruising 
above 60,000 feet for up to 24 hours. 
Its code name reportedly began with 
a Q, which became the drone's nick- 




of these tedious and risky missions 
to aerial robots. 

No one likes to see airmen from his 
own country die. Spy drones elimi- 
nate this risk, as well as the potential 
loss of sensitive information during 
the interrogation of a captured pilot. 
A bucketful of singed circuit boards 
makes an unimpressive defendant 
before a "people's tribunal." 

DarkStar and Tier II Plus have 
their origins in the shadows of the 
Pentagon's "black world" of secret 
research and development. It was 
clear from the earliest days of stealth 
that reconnaissance is an ideal use for 
the new technology; after all, intelli- 
gence is more valuable if an adversary 



name in reconnaissance circles. The 
Q was extremely expensive, and its 
stealth technology was so advanced 
that a crash in hostile territory would 
have given away valuable secrets. 
"We'd have had to send an F-117 in 
to bomb the wreckage," one official 
was quoted as saying. The Q is 
known to have been canceled in 
1991, although Pentagon officials 
will not confirm that it ever existed. 
Asked about the Q, one Lockheed 
manager remarks cryptically, "Noth- 
ing was built that we know of." 

Although recent conflicts proved 
the usefulness of unpiloted spy- 
planes, the Joint Chiefs of Staff were 
frustrated by the lack of workable 



advanced drones. Thus the Defense 
Airborne Reconnaissance Office 
(DARO) was formed in 1993 to put 
the drone development program on a 
fast track. DARO is intended to get 
the drones designed, built, and deliver- 
ing pictures as soon as possible. 

The new agency organized the 
drone programs into "tiers." Tier I is 
the small General Atomics Gnat 750 
[see "Drones: Invented and Forgot- 
ten," Science and Technology News- 
front, Sept. '94], which was already on 
order for the CIA when DARO took 
over; Gnat 750s have been used in 
Bosnia. Tier II is the General Atom- 
ics Predator, a bigger version of the 
Gnat with better sensors; it entered 
service early this year and was de- 
ployed to Bosnia this summer. 

Tier III set performance standards 
for the mysterious Q. When the Q 
became too expensive, DARO split 
its mission in half, creating two dif- 
ferent and cheaper drones, which 
together matched the Q's abilities. 
DARO wrote a requirement for Tier 
III Minus, a stealth drone that would 
carry fewer sensors than the Q over 
a shorter range. 

Most missions take place in less 
threatening environments and thus 
can be accomplished by a larger, 
more conventional drone, which 
DARO called Tier II Plus. Lockheed 
and Boeing were awarded the con- 
tract to build Tier III Minus, since 
named DarkStar, in June 1994. 
Teledyne Ryan was chosen to build 
the larger Tier II Plus in May 1995. 

The designs are very different. 
Tier II Plus is recognizably an air- 
plane. DarkStar looks so bizarre that 
a publication that obtained an accu- 
rate sketch of it before the public 
unveiling last June added an arrow 
to indicate the direction of flight. 
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Long-range unpiloted spycraft with acute 



sensors are changing military strategy 



around the world. By Bill Sweetman 




Send in the Drones 



BY THE TIME YOU READ THIS, a few agitated citizens 
will probably have called Edwards Air Force Base in 
California to report seeing something in the sky that 
resembles a flying saucer. 

For once, the callers will be absolutely right. What they 
will have glimpsed is a flight test of the Lockheed-Martin/ 
Boeing DarkStar, the latest product of the famed Skunk 
Works [see "Inside the Skunk Works," Oct. '94]. Operating 
along with a complementary drone with the strange name 
of Tier II Plus, the DarkStar will have a revolutionary 
impact on military operations by extending the vision of 
commanders thousands of miles. 



Napoleon's nemesis, the Duke 
of Wellington, once observed that 
"all the business of war. . . is guessing 
what is at the other side of the hill." 
Today's military strategists agree that 
information can be more important 
than firepower. The Gulf War showed 
that computer networks and fax 
machines are as valuable as stealth 



fighters and laser-guided bombs 
because they keep information 
moving to and from the front lines. 

Understandably, that ability has 
created a thirst for more and better 
information — particularly images. Yet 
obtaining imagery was a disappoint- 
ment during the Gulf War. Battlefield 
commanders found that getting spy 



satellite or reconnaissance aircraft 
pictures was a slow, frustrating 
process. The same was true in Soma- 
lia, and it remains true in Bosnia. 

The problem is that most recon- 
naissance systems are designed for 
the wrong job. Spy satellites sweep 
across any given region only once in 
many orbits, and their ultralong tele- 
photo lenses can image only a small 
area. High-speed aircraft such as the 
SR-71 can make only a single pass 
before refueling. The high-flying 
U-2 can stay aloft for many hours, 
though modern surface-to-air missiles 
possessed by many countries can 
attack it. Small drones and camera- 
equipped fighters can fly low to 
survive, but they sacrifice the ability 
to search a large area. 

Local commanders want a recon- 
naissance platform that can loiter 
over hostile territory for hours, oper- 
ating day and night, regardless of the 
weather. This is what DarkStar and 
Tier II Plus are designed to do. Few 
pilots would begrudge the assignment 
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When did you get your first bottle of Jack Daniel's? Write us and tell us about it. 



MR. JACK DANIEL CHOSE a square bottle for his whiskey, he said, 
so folks would know they were getting a square deal. 

Mr. Jack wanted a botde as distinctive as his Old No. 7 
Tennessee Whiskey, but not too fancy. So in 1895, the 
square bottle was born. Since we still mellow our whiskey 
as he did, we've never changed the shape. If your interest 
lies in a smooth sippin' whiskey, we recommend 
Jack Daniel's. But if you like fancy bottles, well, 
there's no shortage of brands to pick from. 

SMOOTH SIPPIN' 
TENNESSEE WHISKEY 

Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route I, Lynchburg (Pop 361), Tennessee 37352 

Placed in the National Register of Historic Places by the United States Goi crnment 




Range to target: 3,400 miles 
Time over target area: 24 hours+ 
Altitude: 65,000 feet+ 
Weight: 23,000 lbs. 
Speed: 300 mph 

Sensors: Electro-optical, synthetic 
aperture radar, and infrared 




Radome (holds 48-inch 
steerable antenna) 




Q Top-mounted antennas 
on drones relay digitized 
image data via satellites 
or ground stations for 
processing and analysis. 



THE MISSION 




Satellite ground 
station 



Wingspan: 116 feet 








Turbofan engine 
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DarkStar 



Tier II Plus 



Oblique synthetic aperture radar beam 
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The arrow pointed the wrong way. 
Even one of Lockheed-Martin's own 
internal publications printed Dark- 
Star's photo upside down. 

DarkStar's stealth-driven shape 
consists of a short, discuslike 
body with slender wings spanning 
69 feet attached to its rear edge. 
It looks as if it would be nose-heavy, 
but subtle wing twist and an upward 
tilt to the flat forebody keep it bal- 
anced. The body is just long enough 
to accommodate a Williams Interna- 
tional turbofan engine, along with its 
inlet and exhaust ducts. DarkStar 
weighs a little less at takeoff than 
most business jets and can stay aloft 
for more than eight hours above an 
area 1,000 miles from its home base. 

A bay on the right underside of 
the body contains the navigation 
and flight-control computers. The 
left-hand bay holds one of two inter- 
changeable sensor pallets. An electro- 
optical and infrared sensor package is 
used on clear days or nights, while 
synthetic-aperture radar is installed 
for bad- weather missions. 

DarkStar cruises at around 45,000 
feet, high enough to allow its sensors 
to peer some 70 miles to the side of 
the aircraft. This puts it above nearly 
all airborne radars, so the designers 
have concentrated their stealth 
efforts on the lower surface. The 
short, circular jet inlet is on the top 
side of the body, ahead of a flat, 
recessed satellite communications 
antenna. The slit exhaust above the 
tail flattens the jet plume to reduce 
the drone's infrared signature. 

Apart from two metal spars that 
connect the wings and the main 
landing gear, the airframe is made 
almost entirely from graphite com- 
posites. With its wings off, DarkStar 
can be ferried in a C-130 transport. 

When DARO set the high-stealth 
requirement for DarkStar, it sacri- 
ficed range, payload, and sensor 
flexibility. Teledyne Ryan's Tier II 
Plus brings those talents to the 
drone party. With a wingspan slightly 
greater than a 737 jetliner, a V-tail, 
and a bulbous radome above its nose, 
Tier II Plus will be an impressive 



sight when it flies in December 1996. 

The most remarkable feature of 
Tier II Plus is its range. The 10-ton 
drone is powered by an Allison turbo- 
fan engine that, like the DarkStar's 
powerplant, is an off-the-shelf item 
from a business jet. Teledyne's bird 
can fly an incredible 3,400 miles 
from its base, loiter for 24 hours, 
then return. This is the equivalent 
of commuting from California to spy 
on lobster rustlers in Maine. 



A range of 3,400 miles puts most 
of the world's likely trouble spots 
within reach of secure U.S. bases, 
so Tier II Plus can operate even if 
local allies worry that its presence on 
their territory might be provocative. 

Tier II Plus cruises at 65,000 feet, 
putting it out of range of many mis- 
siles. Although stealth was not the 
primary focus of the design, its V-tail 
and over-the-body air inlet reflect its 
builders' long experience in this area. 



Stealth For Drones 



MAKING A LOITERING drone stealthy 
isn't easy. The fundamental problem 
is that a drone like DarkStar must 
stay close to its target for many 
hours, while a bomber is in and out 
of the danger zone within minutes. 

Viewed from above, DarkStar is 
unlike other stealth aircraft, with 
their swept-back wings and 
tails and straight-tine edges. 
The reason for the difference 
lies in the mission. Stealth 
counters radar both by ab- 
sorbing the incoming waves 
and by directing echoes 
away from the radar that is 
trying to detect the aircraft. 

The designer of a bomber 
like the F-117 or B-2 can 
assume that a radar directly 
ahead of the aircraft is the 
most serious threat. By 
sweeping the airplane's 
edges back from its nose, 
the designer prevents direct 
reflections toward that radar. 
The penalty is that the air- 
craft is more visible to radars 
located at a right angle to 
its edges. But mission planners know 
where most of the radars are, and the 
airplane's onboard receivers can 
detect others. Through careful route 
planning and maneuvering, pilots 
can prevent radars from seeing their 
airplanes' less-stealthy aspects. 

Because DarkStar is a reconnais- 
sance aircraft, the most critical threat 
is likely to be where the sensor is 



pointed — to the side of the aircraft — 
as it flies past or circles the target. 
Parallel to a radar beam from the 
target, the straight leading edges of 
DarkStar's wings are ideal for stealth: 
Their reflections head nowhere near 
a hostile radar. Aerodynamically, 
they are also best for DarkStar's 



DARKSTAR 1 

Weak wingtip 
reflection 

ITj 1 


) R O N E 

— Reflected radar 
— "Fuzzball" 


Sensor — 


— Reflected radar 



under-300-mph loitering speed. 

DarkStar does not have a radar- 
receiving antenna, which could betray 
the drone by reflecting enemy radar 
beams. The semicircular forebody 
shape breaks radar energy down into 
a low-energy "fuzzball," instead of 
concentrating it into separate spikes. 
Advanced radar-absorbing materials 
further weaken the echo. — B.S. 




70 



10 [2 98 



Tier II Plus carries more equip- 
ment than DarkStar, packing both 
a radar and an optical-and-infrared 
sensor. The radome above the nose 
covers a 48-inch steerable satellite 
communications dish that can 
securely transmit real-time, high- 
resolution video. Tier II Plus will 
also wield a complete set of elec- 
tronic defenses, including jammers 
and towed decoys to discourage 
attacking fighters or missiles. 

The new drones share some key 
technologies, in particular, three 
different types of sensors that 
transmit data in real time. Smart 
control systems also make them the 
first aerial military robots capable of 
completing missions autonomously, 
even in the face of equipment fail- 
ures or other unexpected problems. 
Reliability is crucial, not just because 
drones cost money but because a 
runaway drone is an unguided missile. 

On-board computer intelligence 
is essential to reliability. Both drones 
have more than one control surface 
for each axis of movement. If the 
electric actuator that moves one 
aileron fails, the fly-by-wire system 
will detect the failure and adjust the 
motions of the other surfaces so 
that the drone flies properly. 

Should one of the new drones lose 
its satellite link to the ground, it auto- 
matically returns to its base and orbits 
nearby until its operators activate a 
back-up link and order it to land. 

Advanced-drone production 
should begin in a few years. The 
Pentagon expects to buy 20 of each 
but is waiting to see the results of an 
exhaustive series of tests in 1998 and 
'99 before deciding on exact numbers. 

DARO chief Major General Ken 
Israel says the new drones "will 
reshape the military capabilities of 
the 21st century." In a shooting war 
like Desert Storm, DarkStars would 
be programmed to arrive just after a 
strike by aircraft or cruise missiles, 
taking pictures before the adversary 
can try to conceal or fake damage. 
The drones would search large areas 
for targets that look like missile 
launchers, automatically snapping 



Filmless 

MILITARY COMMANDERS don't see 
any use for a costly drone that can't 
detect targets at night or in bad 
weather. And few things are more 
frustrating than having a hundred 
images stored on camera film stuck 
in a drone circling at 65,000 feet. 

Today's drones solve that prob- 
lem by using three types of sensors: 
electro-optical, infrared, and syn- 
thetic-aperture radar (SAR). They all 
transmit data in real time, and none 
of them uses film. 

The latest high-resolution electro- 
optical sensors, superb versions of the 
home video camera, are used in clear- 
weather, daylight conditions. Infrared 
sensors measure heat and work day or 
night. SAR, which sees only its own 
microwave beams reflecting back from 
the landscape below, isn't bothered 
by stormy weather. 

Early electro-optical sensors 
had lower resolution than film. Now 
sensors with millions of elements on 
a single silicon wafer are approach- 
ing film quality. Photo interpreters 
rate image quality according to the 
Image Interpretability Rating Scale 
(IIRS, pronounced "ears"). Built by 
Recon-Optical, the DarkStar sensor 
delivers "ears five" performance, 
good enough to tell a Scud missile 
launcher from the more modern SS-23 
Spider. It can search a 90-mile square 
to that level of detail in an hour. 

The drones' sensors cover such a 
wide spectrum that it will be very 



Spy Pix 

hard for an adversary to remain 
concealed. Some types of camouflage 
can fool an optical sensor, but not an 
infrared one. People in the open are 
"sore-thumb" targets on infrared, 
unless they have been dead for a 
while. Infrared can also distinguish 
aircraft and vehicles that have moved 
recently from those that have not, by 
detecting the residual heat radiating 
from their engines. 

Radar works day or night, but its 
resolution is limited by antenna size, 
also referred to as aperture. A SAR 
gets around this problem by using 
a side-looking antenna aboard a 
moving aircraft to synthesize a larger 
"virtual" antenna. SAR produces a 
detailed image by combining a series 
of radar snapshots. The effect is the 
same as having an immense antenna. 

Both the Westinghouse TESAR 
(tactical, electronically scanned SAR) 
for DarkStar and the Hughes SAR for 
Tier II Plus provide near-photographic 
image quality. One Pentagon official 
has called TESAR imagery "exquisite." 
The Tier II Plus specification called 
for a radar with one-yard resolution 
in mapping mode— adequate to 
distinguish cars from trucks— and 
a resolution down to one foot in 
"spotlight" mode. 

SAR can't see moving objects, 
but the SARs on the drones have an 
added moving target indication mode 
that superimposes moving vehicles 
on the radar image.— B.S. 



high-resolution images— as many as 
80 an hour — so that interpreters on 
the ground can identify them and 
transmit their precise location to 
strike aircraft and missiles. 

The Tier II Plus could also be 
used for humanitarian missions, such 
as searching for aircraft- or boat-wreck 
survivors, or tracking the progress 
of floods and forest fires. And if the 
drone builders can hold the price at 
$10 million, there could be a civilian 
market for environmental monitor- 



ing. The Federal Aviation Administra- 
tion has already started to define the 
rules under which civilian drones 
would operate. 

Reliable, responsive, all-weather 
reconnaissance is a commander's 
dream. Its potential is limited not so 
much by the performance of the robot 
spy birds and their all-seeing sensors, 
as by the ability of institutions on the 
ground to distribute the imagery this 
technology provides. Where's a bad 
guy to hide nowdays? O 
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California Dreaming? 

A controversial salesman launches an electric two-wheeler. Is it the first practical 



zero-emission vehicle? By Stuart F. Brown 



HE SOLD VESPA MOTOR scooters to 
the New York Police Department, 
earl) mibro-Subarus to a few puzzled 
persons, and the notorious Yugo to 
more customers than may care to 
admit it Now here he comes 
with. ..an electric moped! Malcolm 
Bricklin president of The Electric 
Bicycle Co. of Malibu, California, 
proclaims that college campuses and 
suburban streets soon w ill he teeming 
w ith his EV Warriors. 

Essential!) beefed-up city bicycles 
with a battel \ -electric power-assist 
system in place of the traditional 
little smoke-belching, two-cycle 
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gasoline motor, electric mopeds are 
hardly a surprising development. 
Asian manufacturers have offered 
battery hikes in their domestic- 
markets for a few years now but 
haven't yet exported them to the 
United States. Is Bricklin smarter 
than the Japanese? 

The EV Warrior is an uncompli- 
cated machine with a sleekly pack- 
aged battery-and-motor module 
straddling its rear wheel. Inside this 
molded-plastic propulsion pod reside 
two motorcycle-sized, lead-acid gel 
cells that fuel a pair of 12-volt Ford 
Taurus cooling fan motors. Drive to 
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the rear wheel is by a metal friction 
roller resting atop the rear tire. A 
circuit board smooths power delivery 
and avoids overheating the electrical 
components. 

A brief test ride on a hand-built 
prototype was pleasant. The cycle 
accelerated smoothly, with nary a 
whisper coming from its drivetrain. 
When starting on a gentle uphill 
stretch, I spun the pedals a few times 
to help get things moving, then the 
electric drive did the rest. The "throt- 
tle" is a spring-loaded thumb lever 
mounted on the handlebar. 

Well-behaved cantilever-type 
brakes and a multispeed rear de- 
railleur are adopted from the bicycle 
industry. The machine's main short- 
coming is moderate top-heaviness 
due to the high-mounted powertrain. 



Power pod atop 
the rear wheel 
holds two electric 
motors and two 
batteries. 




Locating the electric drive hardware 
lower in the frame would improve 
stability but would also require the 
addition of a chain or drive belt to 
deliver the power to the road. 

Riding range on pure electric 
power is 15 to 20 miles, depending on 
road conditions, Bricklin says. I didn't 
have a chance to confirm this. Plug-in 
recharge time is overnight if the 
batteries are deeply drained, shorter 
when they are less depleted. EV 
Warriors will be sold only through 
auto dealers, who will offer test rides 
and three-year financing for the $900 
to $1,500 bikes. 

Why car dealers? The answer may 
be that they are the customers Mr. 
Bricklin best understands from his 
previous ventures. Why locate a 
manufacturing venture in high-cost 
California? Bricklin cites the state's 
stringent 1998 environmental rules, 
under which the EV Warrior qualifies 
as a zero-emission vehicle (ZEV). 

I don't quite get this electro- 
moped concept. Today's batteries are 
heavy, don't hold much juice, and 
make for a piggish electric moped. 
The EV Warrior, for example, weighs 
a not-too-svelte 75 pounds. What's 
w rong with pedaling anyway? ♦ 



dark days 

for science? 



Federal budget cuts may slash everything 
from supercomputers to atom smashers. Will they 
imperil U.S. science? Two leaders square off. 
By Robert Langreth 

IN THE WANING DAYS of World War II, two 
weapons conceived, designed, and constructed by 
physicists shattered any doubts about the power of 
science to change the world. They were, of course, 
the atomic bombs dropped on Hiroshima and Na- 
gasaki. Even before then, the development of radar 
and the like meant that politicians could no longer 
dismiss scientists as aloof polymaths engaged in 
esoteric pursuits. Since World War II, science is 
power. Numerous government-sponsored national 
laboratories have sprung up, mainly to produce more 
advanced atomic and hydrogen weapons. 

ILLUSTRATION BY BLAIR DRAWSON 



74 



60% 
50% 
40% 
30% 
20% 
10% 



U.S. Basic Research by Sector, 1994 

I ■ Federal Government 

Industry 
I ■ Academia 



Other Nonprofit 






























■ ■ 







Source of Funds 



Performing Sector 



The federal 
government 
funds 60 
percent of U.S. 
basic research; 
more than half 
Is conducted by 
colleges and 
universities. 



Science now means economic 
prowess too. "On the wisdom with 
which we bring science to bear in the 
war against disease, in the creation of 
new industries, and in the strengthen- 
ing of our armed forces depends. ..our 
future as a nation," science adviser 
Vannevar Bush argued in his 1945 
treatise "The Endless Frontier." His 
report led to the formation of the 
National Science Foundation in 1950 
and paved the way for the glory days 
of science. In the following decades, 
the National Institutes of Health, 
NASA, the Department of Energy, 
and other research-intensive organiza- 
tions were established. Federal agen- 
cies currently lavish $34 billion 
annually on civilian R&D — and pay 
for the majority of basic research 
done at universities. 

Today, science stands at a cross- 
roads. Led by House Speaker Newt 
Gingrich, Republicans in Congress 
propose the largest cutback in sci- 
ence and technology spending in 
15 years. The recent House of Repre- 
sentatives budget resolution promises 
an effective 25 to 30 percent cut in 
civilian science over the next 7 years, 
assuming 3 percent inflation. A Sen- 
ate budget proposal is only slightly 
less harsh. 

Under the House plan, funding 
for supercomputers, environmental 
satellites, solar energy, and fusion 
power would all be drastically cur- 
tailed. The Energy and Commerce 
departments, both of which spend 
billions on research, would be abol- 
ished. Basic sciences such as physics 
and chemistry would fare better, but 
agencies like the National Institutes 
of Health still face the possibility of a 
7-year budget freeze. 

The plans have scientists in an 
uproar. "In the United States we've 
built up this unbelievable R&D 
machine, and we're on the verge of 
destroying it, not out of malicious- 
ness but out of a desire to solve the 
budget problem," NASA administra- 
tor Dan Goldin — himself a cost-cut- 
ter — warned in a speech. "It scares 
the hell out of me." Republicans, of 
course, argue that their plan is needed 



to balance the budget, and say their 
cuts mostly target bloated "pork- 
barrel" technology projects while 
protecting basic research. 

The budget battle is just begin- 
ning: A final budget probably won't 
be set until October. 

To get the bottom line on the 
budget, Popular Science inter- 
viewed two of the leading science 
experts in Congress: Robert Walker 
of Pennsylvania, the new Republican 
chairman of the House Science 
Committee; and Representative 
George Brown, former chair of the 
same committee and Walker's chief 
nemesis. 

REP. ROBERT WALKER: 

PS: What's your philosophy of 
government science funding? What 
kind of research should the govern- 
ment pay for, and what should it avoid? 
REP. WALKER: I come down heavily 
on the side of funding basic university 
research. The government ought to 
sponsor basic research that no one 
else would be willing to undertake. 
Secondarily, I support programs only 
government can do with its kind of 
financial resources — the space pro- 
gram being a prime example. 

But I don't think the government 
should be involved in developmental 
work. That is, research involving busi- 
nesses that have a particular product 
in mind. This should be funded with 
private money. 

Now if doing basic research leads 
to some applications, then the gov- 
ernment has some role. The human 



genome project is a good example. 
As we do fundamental research on 
the human genome, we discover bio- 
medical applications. It's fine for the 
government to fund some of these. 
But the underlying force behind the 
program ought to be basic science. 

PS: How do you draw the line be- 
tween basic research and develop- 
mental work? 

REP. WALKER: There is no firm 
line. But if you're setting up pro- 
grams that have a very quick payoff, 
my guess is those have little to do 
with basic science. 

The advanced technology program 
at the Commerce Department is a 
prime example. This program's goal 
is for government to work with indus- 
try with the express intention of pro- 
ducing a new product. To me, that's 
not true R&D. 

I think technology develops so 
fast that it is beyond government's 
ability to respond. The marketplace 
is a far better judge of where technol- 
ogy investment should go. 

PS: What do you think about renew- 
able energy? 

REP. WALKER: I think there are 
some areas we have underemphasized 
in the past that we ought to concen- 
trate on. One of the first bills to come 
out of my committee was the Hydro- 
gen Future Act. Hydrogen seems to 
be a potential energy resource with 
benign environmental properties. 

I'm also personally interested in 
the so-called cold fusion area. It's not 
fusion, obviously. But there's some- 
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thing that's producing additional heat, 
and it's being found in laboratory 
after laboratory. No one at this point 
can explain it. The hydrogen bill sets 
aside some monies to go into highly 
innovative research such as this. 

Now, let's say that we do the 
hydrogen research and we find 
applications for hydrogen, but hydro- 
gen is still not cost-effective com- 
pared with other power sources. 
The government shouldn't continue 
supporting hydrogen simply because 
there's no market for it. 

But this is what happens now at 
the Department of Energy. A number 
of renewable energy programs there 
are life-support systems. Like photo- 
voltaics. The government is paying 
researchers to reproduce photovoltaic I 
panels that it has already done the « 
research on over and over again. 
PS : Take us several years into the 
future, and predict what the science 
budget will look like. 
REP. WALKER: At the turn of the 
century, the science budget will heav- 
ily emphasize basic research. We will 
have enhanced the ability of universi- 
ties to do research by stabilizing 
government spending and by going to 
a permanent R&D tax credit. This 
not only will allow companies to 
deduct internal research from their 
taxes, but will encourage industry to 
collaborate with universities. 

Overall, I would hope that by the 
year 2000, R&D becomes a much 
greater share of the gross domestic 
product than it is now. 

PS : So how much will the govern- 
ment spend on science in the year 
2000 under your plan? 
REP. WALKER: Over the next 5 
years, our plan spends $111 billion on 
civilian R&D, somewhat less than what 
we'd spend if we continued at current 
levels. However, basic research is pretty 
well protected. It actually receives a 
nominal increase before inflation. 

Where we take the hit is in corpo- 
rate subsidies. In all honesty, I'm not 
willing to say that because people 
contribute a lot of money to political 
campaigns, they ought to get money 



for projects that they call "science." 
That's what I think happens in the 
Commerce Department's Advanced 
Technology Program. It's a $600 
million-a-year program, and our plan 
totally eliminates it. 

Some of the energy programs are 
also hit. For instance, the conserva- 
tion program at the Department 
of Energy goes from a $3.2 billion- 
to a $2.2 billion-a-year program . . . 
over 7 years. 

PS: What happens to NASA under 
your plan? 

REP. WALKER: NASA's budget 
actually declines over the next seven 



years, but it's mostly the result of 
accepting the reforms promised by 
NASA administrator Dan Goldin. 

We also assume an aggressive 
privatization of the space shuttle. 
We want a private entity to take over 
the shuttle and launch those flights 
that NASA needs, and perhaps also 
launch the shuttle for profit a couple 
of times a year. This will save $1.5 
billion over 7 years. 

The biggest difference between 
our NASA budget and the Clinton 
administration's budget is in the 
Earth Observing System. We cut $2.7 
billion over 7 years from this [environ- 
mental satellite] program. The savings 



come in three ways. First of all, we 
think some of the ground-based data 
collection is pork barrel and can be 
cut back. Second, we believe that by 
taking advantage of micro-miniatur- 
ization, NASA can use much smaller 
satellites and save tremendous 
amounts of money. Finally, we think 
NASA can derive revenue by selling 
some of the data it gathers from its 
Earth Observing System satellites. 

PS: Is there any possibility that the 
space station will be axed? 
REP. WALKER: No. I support the 
space station because it represents a 
major technological challenge for 



Rep. Robert 
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America. I predict that within a few 
years the NASA space station will 
produce a Nobel Prize, simply 
because of the uniqueness of the 
environment there. 
PS: If the Energy and Commerce 
departments get cut, as Republicans 
propose, what will happen to the sci- 
entific functions performed by those 
agencies, like weather forecasting? 
REP. WALKER: If you eliminate these 
departments, you need to find a place 
for valuable agencies like the National 
Institute of Standards and Technology 
and the National Oceanic and Atmos- 
pheric Administration [both parts of 
the Commerce Department]. 
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My own preference is to put to- 
gether a Department of Science that 
would pick up the pieces of the depart- 
ments of Energy and Commerce. It 
would also include NASA, the Na- 
tional Science Foundation, and the 
Environmental Protection Agency. 

PS: MIT Nobel Laureate David Balti- 
more argues that the budget cuts will 
mean that his most talented gradu- 
ate students won't be able to find 
jobs. He says the cuts "threaten the 
very foundation of science in this 
country." What do you say to him? 
REP. WALKER: I think that's a total 
misreading of everything we're doing. 
In fact, our plan will offer his stu- 
dents greater opportunities. Right 
now the opportunities have been 
diminishing in large part because 
Congress has funded too much pork- 
barrel science and not enough good, 
fundamental science. By changing 
the mix and getting a greater overall 
investment in science, we will assure 
more science jobs. 

PS: So your plan goes against the 
recent trend of concentrating more on 
research that will have a quick eco- 
nomic payback? 

REP. WALKER: I think that's a very 
dangerous trend. The administration 
and others who have been moving 
the National Science Foundation 
away from basic research toward 
applied research are absolutely 
wrong. It's just one more example of 



science being used for political gain 
rather than achievement. 

PS : We've read horror stories that the 
National Weather Service won't be 
able to predict weather, or that the 
Centers for Disease Control won't be 
able to track deadly diseases if your 
budget goes through. Should people 
be worried? 

REP. WALKER: I have seen a num- 
ber of agencies screaming that if you 
cut our money or freeze our budget, 
we are not going to be able to respond 
to future needs of society. It's the 
typical Washington game where as 
soon as you talk about reducing funds 
at the Interior Department, they say, 
"Oh, my goodness, we'll have to shut 
down the Washington Monument." 

Yes, researchers and everybody 
else will have to prioritize. But I would 
point out that most R&D agencies got 
dramatic budget increases during the 
1980s. When we started the budget 
process, we decided that no science 
budget by the end of the century 
should be below where it had been at 
the beginning of this decade. I think 
we've accomplished that pretty well. 

REP. GEORGE BROWN: 

PS: How does your philosophy of 
government science funding differ 
from Robert Walker's? 
REP. BROWN: My differences 
with Mr. Walker involve the value 
of applied research or technology 



development. I give applied research 
the same degree of importance as 
basic research in terms of the future 
economic development of this coun- 
try. Mr. Walker doesn't. He calls it 
corporate welfare and says that this is 
something that the private sector 
should do. And in this he's wrong. 
The private sector can't do it. They 
have no economic incentive to do 
long-term applied research or tech- 
nology development. 

Our international competitors do 
it, and that's what is giving them a 
competitive advantage over us. 

PS: What effects would the Republi- 
can budget have? 
REP. BROWN: If the Republican 
budget is passed in its present form, 
it will be destructive of America's 
economic future and of the well-being 
of our citizens. It will be impossible to 
sustain the rate of economic growth 
that this country requires with the 
reduction in R&D investment that 
the Republicans propose. 

A decade ago, the United States 
was one of the top three countries 
in government investment in R&D. 
We now rank about 20th, according 
to figures compiled by the Euro- 
pean community. This steep decline 
will get steeper if the Republican 
budget is passed. 

PS: The Republicans respond that 
these cuts may be painful but are 
necessary to balance the budget. 
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REP. BROWN: You have to admire 
them. They're doing exactly what 
they promised to do. But they are 
absolutely wrong in doing it, and of 
course the only hope of changing it 
is if the public will understand that 
instead of preserving our future 
generation's stake in society, we're 
undercutting it. 

They're saying that we've got to 
balance the budget because other- 
wise it's a burden on our children 
and our grandchildren. Well, if you 
cut the budget by cutting the pro- 
grams that increase productivity and 
competitiveness, you're going to 
eliminate the future of our children 
and grandchildren just as much as if 



you continue to pile up debt. 
They're both bad. 

PS: Mr. Walker says that basic 
science is protected under the Repub- 
lican plan, and only pork-barrel 
programs are axed. 

REP. BROWN: Walker is a very 
skilled debater. He talks fast. He 
doesn't really care what he says. He 
makes his point by impact. 

What he's done is to politicize 
technology initiatives that the 
Reagan and Bush administrations 
worked so hard to get started. He 
tries to bad-mouth them, to deni- 
grate any R&D investment he 



objects to by calling it "corporate 
welfare" or "not real science." 

Of course, that kind of terminol- 
ogy is aimed at winning the hearts 
and minds of the electorate. Whether 
he succeeds or not depends on how 
gullible the electorate is. 

PS : What's wrong with what the 
Republicans are doing to NASA? 

R E P. B R 0 W N : I think that if any- 
body can find a way to run NASA 
more efficiently, administrator Goldin 
will. He's proven his ability to cut 
costs in every way possible without 
sacrificing basic goals. 

The Republican proposal goes 
much further. It requires NASA to 
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eat inflation, and on top of that 
imposes great cuts. In my opinion, 
it's a definite question as to whether 
NASA can continue with its existing 
portfolio of activities under these 
conditions. 

Unless I can be assured of a 
certain stability in the overall NASA 
science budget, I'm going to have to 
support a cut of a major program. 

PS: Like the space station? 
REP. BROWN: Yes. 



I 
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PS: Why are Republicans going after 
NASA's environmental programs in 
such a big way? 

REP. BROWN: They're motivated in 
substantial part by the feeling that 
this research is not politically accept- 
able. Environmental research tends 
to create a strong basis for regulating 
private enterprise. The more you 
study the erosion of the ozone layer 
or the buildup of greenhouse gases, 
the more you approach a situation in 
which industry will be forced to reduce 
how much they can pollute. And the 
Republicans want to preclude that. 

PS: What do you think about the 
proposed cuts in renewable energy? 
REP. BROWN: If we can bring 
renewable energy technologies to 
market before other countries, we 



will capture a large part of the Third 
World market. Those countries are 
going through the stage where they 
require more and more energy. If the 
Third World doesn't have alternative 
energy, it's going to rely on oil and 
coal. This would make both the 
global environment and our national 
security even worse. 

PS: Overall, how much money should 
the United States spend on science? 
REP. BROWN: It is my view that an 



advanced society ought to maintain 
slow but steady growth in its invest- 
ment in research. A few years ago, we 
reached a level — both private and 
public investments in R&D — close to 
3 percent of gross national product. 

We've dropped back now consider- 
ably. We shouldn't have. When you 
cut back drastically, you discourage 
not only the present generation of 
scientists and engineers, who no 
longer have jobs available, but also 
the next generation, who see these 
fields as not having career potential. 

We don't need to spend any more 
money overall. Federal R&D invest- 
ment, which is about $70 billion a 
year, probably ought to be stabilized. 
But we need to gradually change the 
mix, moving away from so much 
military to more civilian. 



P S : What do you think of the idea of 
creating a Department of Science, as 
Walker proposes? Wouldn't that have 
some advantages? 

REP. BROWN: I have supported this 
idea and even introduced legislation 
to do that in the past. But I've learned 
from that experience that it would 
be politically very difficult to do it, 
because there are too many interest 
groups who will oppose it. 

PS : Do you expect the president to 
fight for smaller cuts? 
REP. BROWN: He's not going to 
defend the science budget nearly as 
much as I would like. This is not 
intended to be derogatory. The presi- 
dent has done more to strengthen 
the White House Office of Science 
& Technology than almost any 
president I know. 

The crunch comes when Clinton's 
faced with the need to cut the bud- 
get. The administration tends to take 
the most politically expedient course: 
no cuts where there will be large politi- 
cal repercussions. In the short run, the 
number of people adversely affected 
by science cuts would not even com- 
pare with the number of people out 
of work in manufacturing industries 
if there were cuts affecting them. 

In the long term, of course, you cut 
your own throat if you don't provide 
for the development of an industrial 
base that's continually more efficient. 
And you can only do that with science 
and technology investment. 

PS: Should the public be worried? 
REP. BROWN: If you're concerned 
about the future, the economic 
growth of this country, you should. 
This country depends upon continued 
economic growth in order to achieve 
the levels of material and cultural 
satisfaction that citizens want. And 
science and technology is a central 
element in this economic growth. 

The Republicans plan to cut basic 
research, infrastructure, and educa- 
tion. These are precisely the pro- 
grams that have helped make 
America the richest and most dy- 
namic nation in the world. <► 




Rep. George 
Brown, Democrat 
of California, 
former chairman 
of House Science 
Committee. 
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mation worldwide, well give you free hours of 
exploration time. Every month. 

With a membership to CompuServe, you get thousands of engaging 
services. Like Sports Illustrated, People magazine, music and movie clips, 
CNN Online, Roger Ebert reviews, games, Wall Street reports, and 
professional and technical forums. You also get all the Internet extras: the 
World Wide Web, USENET, FTP, and e-mail. And you can use our award- 
winning software, NetLauncher" to easily navigate the web. 



With more to offer and reduced hourly 
rates, you get the best online value 
from CompuServe. Just call the Popular 
Science representative at 1-800-487-8942 
to receive: 

L A free membership kit: CompuServe 




Information Manager software for DOS, 
Macintosh, Windows, or OS/2. 

2. One free month of CompuServe membership (a $9.95 value). 

3. Five free hours each month, including the Internet. Additional online 
time is now only $2.95 per hour! 

4. BONUS! Five additional hours online during your first month of 
membership for a total of 10 free hours. 

fij CompuServe 

The information service you wont outgrow."' 



Co 
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Can you fool Mother Nature with the latest four-wheel 
drive technology? In the right sport utility you can. 

TESTING SPORT UTILITIES in the teeth of a winter 
storm seemed like a capital idea. By the time we reached 
the Mackinac Bridge to Michigan's Upper Peninsula, 
we'd run the gauntlet of winter nastiness: sub-freezing 
temperatures, unremitting snowfall, blustery cross winds, 
and occasional drifting. While a car or semi trailer in the 
ditch every three miles didn't shake our confidence, we 
did begin to ponder our fate upon hearing that a dog sled 
race had been canceled because of the weather. 

Popular Science did, of course, have just cause to 
brave the elements. The sport-utility class is growing as it 
rounds the bend from rattly hunting/fishing truck to the 
latest essential appliance for the modern suburban 

household. Where there's rising 
By Don Sherman demand, there's inevitably a flurry 

of new products and major engi- 
neering upgrades for the old standby's. This, along with 
challenging road conditions, provides the ideal opportu- 
nity for a comparison test to see which sport utility makes 
the best use of advancing technology. 

Actually, this is a double-duty examination, because 
we put each contender through a full battery of dry- 
pavement tests before the snow flew. The trip north 
provided both an opportunity to note over-the-road 
manners and to visit ITT Automotive's proving grounds 



PHOTOGRAPHED BY JOHN B.CARNETT 
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near Raco, Michigan. We used the groomed surfaces and 
slopes at that facility to conduct a study of accelerating 
and braking traction in cold, slippery conditions. 

To take a look at what's new in sport-utility vehicles, 
we tested five all-new models that run the gamut in size 
and price. We also brought along an old favorite — the Jeep 
Grand Cherokee — to act as the reference gauge. 

Two models wore the Land Rover badge of the British 
maker famous for supplying state-of-the-art 4x4 trucks to 
customers ranging from maharajahs to military comman- 
ders. The Land Rover Discovery is the company's first 
attempt to price a sport utility within reach of mainstream 
buyers. Translated into dollars and sense, that means just 
under $30,000. Land Rover's Range Rover 4.0 SE, on the 
other hand, makes no such pretense. This new-from-the- 
ground-up high-tech truck is the Rolex of sport-utility 
vehicles, with the appropriate price tag of $54,000. 

The most affordable domestic SUV tested is the new 
Chevy Blazer. While key dimensions and the powertrain 
are largely carryover, this model was thoroughly reengi- 
neered for 1995. The world's best-selling SUV and the 



Automatic Four 
Wheeling 

A NEW GENERATION of four-wheel-drive 
systems automatically engage the front 
axle only when the rear axle loses 
traction. Because they don't constantly 
engage the front axle and thereby 
eliminate some parasitic friction, these 
automatic systems offer a slight 
advantage in fuel economy. They also 
tend to be lighter and less complex 
than full-time four-wheel-drive 
systems. And since they need no 
attention from the driver, they also 
score high on convenience. 

First out is Ford's Control Trac 
system on the 1995 Explorer. Select 4- 
auto and a multi-plate clutch is readied 
for action, awaiting the signal from 
sensors that detect the speed of the 
front and rear drive shafts. When these 
signals indicate the rear axle is turning 
faster than the front — due to the rear 
wheels losing traction — an electromag- 
net pulls a steel ball up a ball ramp, 
wedging the clutch closed and transfer- 
ring torque to the front wheels. 

It should be a painless process that 
takes place undetected in millisec- 
onds, but our test vehicle allowed 



model that first won the hearts and minds of suburban 
Americans is the Ford Explorer, which received major 
upgrades, mechanical improvements, and an exterior 
freshening for 1995. To establish an extra market niche, 
General Motors created new mid-size V8-powered four- 
door SUVs called Tahoe in Chevy trim and Yukon with 
GMC badging. We tapped the latter for this test. The 
Jeep Grand Cherokee also joined us with a V8 engine 
under its hood. As-tested prices for the domestic quartet 
ranged from the Chevy's $27,309 to the Jeep's $32,636. 

As the window stickers indicate, every SUV carried an 
ample load of optional equipment. That in itself is a 
barometer of how far trucks have come. By making SUVs 
hospitable, with soft-ride suspensions, comfortable 
interiors, and a lavish list of options, manufacturers have 
created delectable alternatives to their luxury sedans. 

The new Blazer is a case in point. Engineers didn't 
fiddle with its basic blueprint, but they did stiffen the 
frame and body structures and add sound deadening to 
quiet road, wind, and engine ruckus. Comfort improve- 
ments over the replaced model are dramatic, particularly 
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Center disconnect 
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significant rear-wheel slip before 
activating the front axle. The result is 
that for a fraction of a second the 
vehicle behaves as if it is rear-wheel 
drive only, which can translate into 
tail-wagging behavior on icy surfaces. 

Ford's electronic control distin- 
guishes it from the other automatic 
systems now being introduced. Chevy 
and GMC are researching a similar 
electronically controlled system. 
Meanwhile, GM has introduced a full- 
time system for its compact sport 



utilities that deletes the low gear and 
uses a planetary drive and viscous 
coupling to keep both axles working. 
The planetary gear splits the torque, 
and the viscous clutch keeps the axle 
with traction driving. Chrysler will 
introduce a new mechanical system on 
the 1996 Jeep Grand Cherokee that 
uses a simple viscous clutch to drive 
the front axle, without the planetary 
gearset. The clutch transfers torque to 
the front only after the rear wheels 
begin to slip. — Dan McCosh 
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Winter Test Results 




0-30 MPH ACCELERATION 


30-0 MPH BRAKING 


GRADE CLIMBING 




Packed snow 


Split mu 


Packed snow 


Split mu 


15% Split-mu slope 


JEEP GRAND 
CHEROKEE 


ill ft. 


123 ft. 


87 ft. 


94 ft. 


Yes- 


CHEVROLET BLAZER 

(2WD/4WD) 


286/113 ft. 


125/113 ft. 


95 ft. 


102 ft. 


No 


GMC YUKON 

(2WD/4WD) 


214/111 ft. 


320/180 ft. 


100 ft. 


102 ft. 


No 


FORD EXPLORER 

(2WD/4WD) 


364/M6 ft- 


431/155 ft. 


112 ft. 


114 ft. 


Yes- 


LAND ROVER DISCOVERY 

(Center diff. unlocked/ locked) 


133/122 ft. 


200/180 ft. 


112 ft. 


114 ft. 


No 


LAND ROVER 
RANGE ROVER 4.0 SE 


112 ft. 


149 ft. 


92 ft. 


82 ft. 


Yes 



* With intermittent use of parking brake 

when you factor in a 3-inch shoulder-room stretch. 
Nevertheless, there's also room for improvement. The 
Blazer was the quietest truck in the test with its V6 en- 
gine at idle, but it generated the loudest noise level 
readings during acceleration and highway cruise. 

To satisfy demanding converts from the car world, GM 
engineers developed four different suspension packages 
for the Blazer, some of which use gas-pressure shock 
absorbers. Fitted with the touring suspension, our test 
truck delivered an impressively cushy ride. During normal 
maneuvers, however, the Blazer pitched and floated like a 
vintage Cadillac on bad shocks. We observed large roll 
angles in slalom testing where the Blazer nonetheless 
charged the cones with sufficient speed to score a second 
place finish in both slalom and double-lane-change tests. 

Ford took the opposite tack with the new Explorer. 
Tuning calibrations are baked into each vehicle configura- 
tion so there are no suspension choices offered beyond an 
optional trailer-towing package and larger tires. In both 
normal driving and test-track handling tests, we noticed 
that the Explorer felt distinctively different from its prede- 
cessor and also from the other trucks in this test. The 
steering is sharp and sensitive. The body has no tendency 
to pitch or bob— a serious shortcoming in previous Explor- 
ers. Thanks to a new unequal-length-control-arm front 
suspension, dramatically improved agility helped the 
Explorer set the curve in the double-lane-change maneuver 
and finish a strong second (tied with the Blazer) in our 
slalom test. Unfortunately, Ford's SUV demonstrated a 
tendency to hike its inside-front tire high through the lane- 
change cones. Worse yet, the Explorer doesn't ride particu- 
larly well. Pot holes and expansion joints punch right 
through its firm suspension to remind passengers that, 
after all, they are riding in a truck. 

The GMC Yukon may be a mere mid-size on the sport- 
utility scales but it proved to be a very large object to wend 
through handling tests. Though it showed no bad manners 
beyond a slightly loose tail, the 5,200-pound Yukon was 5 
or 6 mph off the pace set by the more petite models. 

The two Land Rovers demonstrated the extremes of 
handling behavior. The new air-suspended Range Rover 
was the model of decorum except for hopping up on two 



wheels during one pass 
through the double-lane- 
change course. In every 
other respect, it was 
quick and competent, 
with a top score in the 
slalom and a third-place 
finish in the lane-change 
maneuver. 

The Discovery, on the 
other hand, was a genuine 
handful. Its steering 
response initially feels 
quick and sure, encourag- 
ing the driver to dive aggressively into a corner. The bad 
news is that, other than precipitous roll angles, there's not 
much warning that you're pushing the adhesion limit, at 
which time the tail wags the dog. When the rear wheels 
slide wide, it's not always possible to arrest a spinout. The 
Discovery simply has too many factors that count against 
safe emergency-maneuver handling: a short wheelbase, soft 
springs, a high center of gravity, and a rear axle that loses 
its grip well in advance of the front tires. Add a full load of 
passengers and luggage, a slippery road, and a driver 
recently recruited from the car world and you have the 
potential for disaster. 

In any discussion about handling, the Jeep Grand 
Cherokee is an apt point of reference because it's literally 
light on its feet. This frameless, unit-construction SUV — 
the only one in the test — weighed in at a relatively svelte 
3,900 pounds. Compared with the others, the Grand 
Cherokee feels sports-car responsive. However, it rolled 
into our test on all-terrain tires that were great for the trek 
north but a handicap in dry-pavement handling. As a 
result, the same Jeep that used to show the competition its 
tail lamps was only mid-pack in maneuverability. 

Weight is a key factor in separating any truck from the 
average car. Hauling around a full frame and four-wheel- 
drive gear may provide drivers with a comforting sense of 
security, but rather severe penalties are incurred in both 
acceleration and gas mileage. Held accountable to the 
same efficiency standards that automobiles must meet, 
every truck in this test would be a gas guzzler. The most 
efficient models are the Blazer and Explorer, with only 16 
mpg in city driving, compared with the 12 to 14 mpg 
consumption of the V8-powered trucks. 

In terms of acceleration and passing ability, the light- 
weight, powerful Jeep is the clear winner, with a zero-to- 
60 time of 8.5 seconds. That's in stark contrast to the 
Explorer, the Yukon, and both Land Rovers, all of which 
require more than 11 seconds for the same run-up. In the 
car context, 11 seconds is considered sluggish. 

Converts from the car world should at least be com- 
forted by the fact that much of the safety gear developed 
for automobiles has made the trip to the light-duty truck 
world. Every model in this test was equipped with the two 
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essentials for modern driving — a The Land Rover Die- 
driver's airbag and antilock brakes. co ™ ry atte, T pt8 * he , 

split-mu surface (top). 

The Ford Explorer, Land Rover j ee p Grand Cherokee 
Discovery, and Range Rover also comers at speed In 
provided passenger-side airbags the snow 
as standard equipment. 

Having the right equipment 
doesn't necessarily guarantee excellent performance, 
however. In braking, weight is again the enemy. The 
lightweight Grand Cherokee is the best emergency stop- 
per, though both the Explorer and the Range Rover come 
very close to matching its performance on the first applica- 
tion of their brakes. While we seldom measure much brake 
fade in cars these days, that's apparently a problem not yet 
solved in the truck world. The Explorer and the Discovery 
both showed a significant loss of stopping ability during 
repeated use of their brakes. That begs the question: How 
do you get down a mountain bearing a full vacation load 
and towing a trailer in one of these SUVs? The answer: 
very carefully. 

Every truck here offers comfortable seating for four to 
five passengers. Cargo volume is modular thanks to split- 
folding rear seat designs. The long-wheelbase Explorer 
and the brawny Yukon are the best haulers by a wide 
margin. The Discovery uses extra elevation and upright 
seating to accommodate its passengers and packages. Five 
different rear door designs are represented in this test: 
liftgate (Jeep); liftgate with hinged rear window (Explorer); 
liftgate/tailgate (Range Rover, Blazer); single door (Discov- 
ery); double doors (Yukon). The only one we don't like is 
the Yukon's vertically split double-door arrangement 
because of the large blind spot it creates in the inside 
rearview mirror. 

The trip north over slippery roads jolted us smartly into 
the four-wheel-drive frame of mind. The Jeep and both 
Land Rovers felt as confident as ducks in water because all 
three were equipped with full-time systems that automati- 
cally dispense power to all four wheels with no conscious 
effort necessary from the driver. The Blazer's part-time 
system was easily engaged at the touch of three dashboard 
buttons labeled "2 High," "4 High," and "4 Low." The 




Yukon handles that task with a floor-mounted shift lever 
that is intimidating to the uninitiated but actually very 
simple to operate. 

To eliminate that particular handicap, Ford developed 
Control Trac. This is a three-mode system with micro- 
processor control to ease the effort required of the driver. 
One mode is conventional rear-wheel drive. The second is 
low-range four-wheel-drive suitable only for slow-going 
slippery or loose conditions, since Control Trac has no 
center differential. A third choice, offered via a selector 
knob, is called "4-wheel drive Auto." In this mode, a micro- 
processor monitors two driveshaft-speed sensors to note 
slippage. If it detects any, a multi-plate transfer-case clutch 

is quickly engaged to dispatch 
torque to the front wheels. As 
soon as slippage stops, the 
clutch is disengaged to avoid 
needless driveline windup. 

Control Trac sounds good in 
theory, but we discovered it 
doesn't work very well on the 
road. While cruising on wet 
pavement in the 4-Auto mode, we noticed a subtle drive- 
line vibration that vanished as soon as the 2-wheel-drive 
button was pushed. The vibration is due to the partial 
engagement of drive to the front axle. Furthermore, as 
road conditions worsened, complaints about the Explorer's 
general lack of stability intensified. With Control Trac in 
the 4-Auto mode, we observed repeated side-stepping of 
the rear axle. That demanded an immediate release of the 
throttle and timely steering corrections to keep the Ex- 
plorer from joining the cars in the ditch. This truck's 
Firestone four-season radial tires may have been a con- 
tributing factor, but we suspect that the major fault is that 
Control Trac's four-wheel-drive engagement is too slow to 
make a worthwhile contribution to straight-line stability on 
road surfaces that are irregular and slippery. 

Ford engineers acknowledge these shortcomings and 
say that several system revisions have already been evalu- 
ated. One is the addition of a 4-high mode that fully 
engages drive to the front axle, thereby eliminating any 
reaction-time delay. A second alternative is revised soft- 
ware to speed up front axle engagement when rear axle 
slippage is detected. We hope to evaluate an improved 
Control Trac system during next winter's trek north. 

Thankfully no major incidents occurred en route to 
our test base. Weather conditions improved overnight so 
the only real hardship was bitter cold: temperatures in the 
teens with a wind chill of 10° below zero. 

Four-season passenger-car radials are the most fashion- 
able footwear for sport-utility trucks these days because 
they offer reasonable traction and a quiet, comfortable 
ride. While the Blazer and Explorer rode on closed-tread 
tires, the other four SUVs were equipped with all-terrain- 
type rubber with larger gaps between the tread blocks. 
That proved to be a distinct advantage in traction tests. 
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Jeep Grand Cherokee GMC Yukon Land Rover Discovery 



ACCELERATION 



0-30 mph (sec.) 


3.0 


2.9 


3.5 


3.5 


4.1 


4.0 


0-60 mph (sec.) 


8.5 


9.0 


11.1 


11.1 


11.8 


11.6 


30-50 mph (sec.) 


3.6 


4.3 


5.0 


5.2 


5.5 


/ m 

4.3 


50-70 mph (sec.) 


5.5 


7.0 


8.5 


7.9 


7.9 


8.1 


HANDLING 














Double-lane change (mph) 


54.5 


55.2 


50.1 


56.4 


52.3 


55.0 


Slalom (mph) 


44.0 


44.8 


40.1 


44.8 


42.5 


45.0 


DDAVIMA 

BRAKING 














Cold (ft) 


144 


177 


167 


148 


157 


145 


Warm (ft.) 


147 


171 


170 


153 


155 


149 


Hot (ft.) ^^^^^ 


149 


171 


172 


170 


184 


148 


INTERIOR NOISE 














Idle noise (dB) 


49 


44 


48 


48 


mm 

53 


51 


60 mph (dB) 


74 


78 


77 


72 


72 


73 


0-60 mph (dB) 


69 


70 


67 


69 


69 


68 


MILEAGE 














City/Highway 


14/18 


16/21 


12/15 


16/22 


13/16 


13/16 


rOWfclf TRAIN 














Engine 


5.2LV8 


4.3L V6 


5.7LV8 


4.0L V6 


3.9LV8 


3.9L V8 


Valve train 


Pushrods, 2 valves/cyL 


Unv, c valves/cyi. 


/Mill A . i . * / 1 J . -J - - 

OHV, 2 valves/cylinder 


OHV, 2 valves/cylinder 


OHV, 2 valves/cylinder 


ALII/ *1 ■ — 1. * - 

OHV, 2 valves/cylinder 


Power (hp @ rpm) 


220 @ 4,400 


195 @ 4,500 


200 @ 4,000 


160 @ 4,200 


182@ 4,750 


190 @ 4,750 


Torque (ft-lbs. @ rpm) 


300 @ 3,200 rpm 


ten /z\ i / nn 
coU (a; 3,4UU 


310 @ 2,400 


Artf f\ AAA - -■ 

225 @ 2,800 rpm 


232 @ 3,000 


nc s~\ ^ AAA 

236 @ 3,000 


Compression ratio 


9.2:1 


9.1:1 


9.1:1 


9.0:1 


9.3:1 


9.3:1 


Transmission 


4-speed automatic 


4-speed automatic 


4-speed automatic 


4-speed automatic 


4-speed automatic 


4-speed automatic 


Final drive ratio 


3.73:1 


3.73:1 


3.42:1 


3.73:1 


3.54:1 


3.54:1 


fx ■ a a r~ k i r i a fci r 

DIMENSIONS 














it ; u — — - / ■ \ 

Wheelbase (in.) 


105.9 


107.0 


117.5 


111.5 


100.0 


108.1 


Length (in.) 


179.0 


181.2 


198.5 


188.5 


178.7 


185.6 


Width (in.) 


70.9 


67.8 


76.4 


70.2 


70.6 


74.4 


Height (in.) 


64.7 


67.0 


72.0 


67.3 


77.4' 


71.6 


Curb weight (lbs.) 


3,900 


4,071 


5,200 


4,460 


4,620 


5,000 


Distrib. °h (frt/rear) 


54/46 


56/44 


51/49 


55/46 


49/51 


54/46 


Fuel tank (gal.) 


23.0 


19.0 


30.0 


21.0 


24.6 


24.6 


Passenger voL (cu. ft.) 


99.2 


101.4 


115.9 


104.7 


100.0 


106.0 


Max. Cargo voL (cu. ft.) 


81.0 


7it 1 

IH.L 


122.5 


81.6 




CQ 5 

ml 


CHASSIS 














Front suspension 


Rigid axle. 


Control arms. 


Control arms. 


Control arms. 


Rigid axle, 


Rigid axle. 




rnif cnrinns 


torsion bars 


tnr^inn har^ 


torsion bars 


coil springs 


air springs 


Rear suspension 


Rigid axle, 


Rigid axle. 


Rigid axle. 


Rigid axle, 


Rigid axle. 


Rigid axle. 




coil springs 


led! s(Jilliyb 


leaf springs 


leaf springs 


coil springs 


air rnnnnc 

air springs 


Steering gear 


Recirculating ball. 


Recirculating baU, 


Recirculating ball. 


Rack and pinion. 


Worm & roller, 


Recirculating ball. 




nnwor accict 
puwtM dSSlbl 




nnuuar-accict 




nnu/pr-jiccict 




Turning circle (ft.) 


36.6 


39.5 


42.9 


JO. 3 


39.4 




Brakes 


Vented disc/disc with 


Vented disc/drums with 


Vented disc/drum with 


Vented disc/disc with 


Vented disc/disc with 


Vented disc/disc with 




ABS and power assist 


ABS and power assist 


ABS and power assist 


ABS and power assist 


ABS and power assist 


ABS and power assist 


PRICES 

Base price 


$31,187 


$22,778 


$28,585 


$25,000 


$29,950 


$54,000 


Price as tested 


$32,636 


$27,309 


$31,208 


$30,490 


$32,350 


$54,000 


Major options 


Orvis package, $663; 


Preferred equipment 


Leather upholstery, key- 


XLT trim & equip., $3,425; 


Automatic transmis- 


None 




5.2-liter V8 engine, 


group, $4,022; locking 


less entry, $1,752; lock- 


audio system, $830; 


sion, $1,150; leather 






$616; CD player. $170 


rear differential, $252 


ing rear differentiaL $252 


power moonroof, $775 


interior, $1,250 




PARTS/LABOR 














Front brake pads 


$44/30 


$60/45 


$58/45 


$86/35 


$78/46 


$79/60 


Front shock/insert 


30/15 


48/25 


102/20 


43/20 


94/21 


94/18 


Alternator 


111/20 


208/25 


207/15 


202/20 


305/24 


305/32 


Water pump 


53/50 


117/45 


117/40 


112/70 


220/140 


220/102 


Windshield 


170/90 


410/45 


428/95 


MA 


313/189 


646/206 



Chevrolet Blazer Ford Explorer Land Rover Range Rover 4.0 SE 
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High Technology Conquers 
the Elements 




A TEST RUN of four-wheel-drive technology in a 
Michigan blizzard wasn't exactly in our advanced 
planning, but the icy roads and driving snow added a 
dimension to our test that isn't easy to duplicate. The 
weather, plus the dry and slippery track results 
brought home the conclusion that the biggest, most 
complex, and most expensive sport utility in the group 
is worth the money. With its long-travel, air-supported 
suspension and four-wheel traction control, the Range 
Rover 4.0 SE sedately plowed through drifting snow, 
stayed stable in heavy cross winds on the ice, and 
handled the multiple traction surfaces with aplomb. 

The Discovery was far less comforting, as it swayed 
in the heavy cross winds and proved a handful on the 
dry track lane-change maneuvers. The 6MC Yukon is 
something new. It is essentially a shortened Suburban 
with most of the tatter's room in the seats, but less 
space for the cargo. The Yukon's V8 engine and part- 
time four-wheel-drive system are rock-solid, and the 
towing capacity and seating room makes it a highly 
interesting derivative. 

The best-sellers — Chevy's recently redesigned 
Blazer, the Ford Explorer, and the Jeep Grand Chero- 
kee — sorted themselves out quickly in the surreal 
conditions. The Explorer, after demonstrating dramatic 
improvements in dry-track handling, mainly due to the 
new front suspension, was something of a letdown 
when it got icy, the automatic four-wheel-drive system 
provoking darty handling in slippery conditions. The 
new Blazer, with its supple ride and basic part-time 
drive system, was more comfortable and predictable, 
albeit at some penalty in interior room. It's the most- 
improved model in this group. The Jeep Grand Chero- 
kee, which up to now had a clear handling edge, still 
feels more responsive than the improved Blazer and 
Explorer. Light weight and V8 power give the Grand 
Cherokee a solid performance edge, while its low 
height enhances stability in tough going. But watch 
this space: Major revisions are due for the Jeep Grand 
Cherokee for 1996.— D. M. 



On packed snow, the Explorer showed the poorest 
acceleration and braking scores, consistent with our over- 
the-road experience. In split-mu tests — one track on dry 
pavement, the other on glare ice — weight was a key factor 
in that the lighter models (Blazer and Grand Cherokee) 
generally performed better than the heavyweights (both 
Land Rovers and the Yukon). All six trucks demonstrated 
excellent stability when confronted with drastic differ- 
ences in left-to-right-side traction. Overall, the Jeep 
turned in the best acceleration and braking scores, though 
the Blazer and the Range Rover, were very close behind. 
Considering the fact that the Blazer's Michelin tires were 
far less than optimum for snow and ice surfaces, it did 
remarkably well. 

The acid test of any four-wheel driveline is split-mu 
grade climbing. If the power is permitted to leak out of 
one corner of the chassis, there's no climbing this simula- 
tion of a slippery driveway or boat-launch ramp. Locked 
or limited-slip center differentials aren't enough. What 
you need is electronic traction control working at all four 
wheels. Only one of our test SUVs came so equipped: the 
Land Rover Range Rover. 

As the test results indicate, both the Explorer and the 
Grand Cherokee were persuaded up the slope with assis- 
tance. By gingerly stepping into the parking brake to keep 
the slippery side rear wheel from spinning, it was possible 
to coax those two SUVs up and over the test hill. (Keep 
this trick in mind because it might come in handy.) On 
the other hand, the traction-controlled Range Rover 
clawed its way up with no such shenanigans. Its combined 
ABS and traction-control system handles the necessary 
braking automatically. All the driver need do is exercise 
some throttle restraint, because this is a low-speed system 
incapable of modulating engine torque. Standing on the 
Range Rover's gas pedal can overpower the brakes and 
cause fruitless wheel spin. It's worth noting that the 
Blazer offers a so-called "locking" differential option, 
which in our past tests easily climbed the grade as well. 

In this and several other respects, the Range Rover is a 
cut far above the SUV norm, just as you'd expect for its 
price tag. It demonstrated reasonable all-around perfor- 
mance, excellent traction and stability, and luxurious 
comfort whether the roads were dry and smooth or pot- 
holed and frosted with ice. It's capable of feats that the 
Jeep Grand Cherokee, our favorite ride on previous treks 
north, can't match. Two major Range Rover innovations 
— a height-adjustable, electronically controlled air suspen- 
sion and four-wheel traction control — will surely filter 
down to more affordable sport utilities. 

On the journey home, Mother Nature smacked us 
with one last reminder of who holds the upper hand in 
winter: blowing, blinding white stuff that made us feel 
like hapless figurines sealed inside a snow globe. We 
fought back effectively from the climate-controlled com- 
fort of the Land Rover Range Rover 4.0 SE locked in the 
extended-mobility mode. <► 
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If You're Settling For A No-Name Engine, 
Be Sure You Buy Name-Brand Shoes. 




AC-Oelco Engine 



There are brand names you know and trust for just about all of 
life's necessities. But until now, no nationally known brand name for 
remanufactured engines. 

But now, AC-Delco has put its brand on reman. You get a known 
and trusted name. A full line covering most makes and models. And 
a limited 24-month, 24,000-mile full parts and labor warranty, 
honored nationwide. 
Now when you get back on the road with a reman engine, you can 
have confidence you'll be driving all the way. 
Call 1-800-AC-DELCO for details. 



AC-Delco. Irs Like Buymg Time 
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Transform your 

dashboard lighter 

into a traveling power-plant. 



Run any tool or appliance from your car, truck, 
boat, or camper. Full 100V AC power from your 
vehicle's 12V batten'. A miracle of modern 
technology - in a 5" x 4" package. It works by 
duplicating the complex "sine-wave" of AC power. 
Now you can recharge power tools on the job, watch TV while 
camping, access your laptop PC, or just plug in a lamp and read under 
the stars. Completely safe for both your car and your appliances. 
Even when the car is off. Automatic alarms won't let you drain the 
vehicle's battery, or overload your appliances. Now enjoy all the 
convenience of real powcrto-go. 

■ PC 140 Power Invcrtor, single receptacle, 

delivers 140 watts continuous pow er, 200 warts peak power. 
#PC-140 $49.95 

■ PC300 Power Invertor, dual receptacle, 

delivers 300 watts continuous power, 500 watts peak power. 
#PC-300 $89.95 



Drive with freedom and confidence. 
Powerful new jamming gear shifts 
your car right into the undetectable 
zone. Cops can't see you! 

You can't catch what you can't see. 
With the new Spirit II, you are as invisible 
to cop radar as a donut hole. And yes, it's 
completely legal nearly everywhere. Spirit 
is a "passive" jammer - not transmitter. It 
bounces back a scrambled message to 
detectors. When the Spirit receives a radar 
signal, it mixes the signal with a 
modulating FM chirp, streaking it back, 
and totally confusing the radar gun's 
computer brain. The 2 to 3 mile range 
gives you plenty of time to correct your 
speed. No tickets, no hassles, and your car 
insurance might get cheaper, too. So ctfective is the Spirit II that if 
you get a ticket in the first year you use one, the manufacturer will 
completely refund your fine! 

Installation is a breeze. Windshield mounts, adapters, and pow er- 
cords are included. Test button lets you check 
working status anytime Use alone, or 
with your radar detector for complete 
coverage. And once again drive with 
the full freedom of the open road. 

New Spirit II Radar Jammer, 
with micro-circuitrv. 
#SPR-2 $119.95 ' 

Jams all three bands-: 
X, K, and KA, too. 
Fits In your shirt pocket. 

CArrt nit <**r Ittml and amu mm&ntw kfwn 
•e*n v Si mtUH, t. II j „,;.„ DC. VT, 
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The HE XT uEilEHATIuil 

Straight from the year 2368 AD. 
Command your TV with the next ~ 
generation in universal remotes. 

Set your Phaser to TV, VCR, or even 
cable. Press a button. With Star Trek 
sound effects, you change channels, 
volume, mute or power up. As you key 
in each command, the Phaser tires with a 
deep ruby glow. Now go where no 
remote has gone before. From the on- 
going mission, direct to you. App. 9". 
Compatible with all major components 
and brands. Want to try one nsk-free? Call now and make it so. 

■ Star Trek Next Generation, Type II Phaser Remote #2378 $39.95 



Own the last of Russia's 
restricted issue spy glasses. 

Designed for the KGB. All metal 
micro-binoculars fold away to disappear 
into palm or shirt pocket. Yet super 
advanced coatings and huge 2.5 x 17.5 
power yields crystal clarity, even in low- 
light conditions. Hunting, sports events, concerts, nature study, or 
surveillance. Now get the powerful 1 long cold-war edge. 

Dual Focus KGB Micro Binoculars #R-215 $29.95 




Bp 1 



Clan also be used reversed as low power microscope. Includes Russian 
documentation. Hurry, comrade, supplies limited. 




\Sorry, Mr. Jones is not in. This is Lucille, his secretary, may I help youv 

(j 

New micro-size voice disguiser even works with pay phones! 

Here's just some of the things you can do with our new palm-sized voice 
changer: fool your friends, confiise your enemies, be your own secretary, 
make anonymous calls for business or securiry reasons, or 
protect women and children home alone. 
Mr Unlike sophisticated desk top voice-changers , the Micro- Disguiser 

has no modular hook-ups! Slip it from your pocket and place it 
over any pay phone's mouthpiece! Miniature electronics alter 
your voice in a choice of eight different levels. Extreme 
settings sound hilarious, and mid-ranges will even fool your 
own mother. 

■ Pocket Micro Voice-Disguiser #VC-168 $39.95 

iittvtufora woman fntni, nnd Ul hnmssina cntttn 
iinnk a mnn i u hemt. 




Take back control of your telephone. 

Tclc-Screcn"' Phone Protector eliminates 
unwanted calls. Harassing calls, sales calls, any 
call you wish. Incoming calls arc greeted by a 
voice prompt: "Thank you for calling. Please 
enter the four-digit pass-code. ' Your phone rings 
only if the caller enters the correct code. Voice 
prompt repeats and if no code is entered, the 
caller is automatically disconnected! Use the 
keypad to change the code, or de activate the 
unit. It's like having an unlisted phone number 
when you want it unlisted. Like during study, 
meal time, romantic ev enings, or when you oniy 
want calls from those you gave your password 
to. Also secures fax and modem lines! 

Tele-Scrcen™ #TS-300 $44.95 

Installs easier than an answering machine, with its own 
AC power pack. Rings once to let you know it's workiiui. 
Un-Tclfscrcentd extensions rill regular ring. 




even includes 
illuminator! 
switch on the Infrared Illuminator 
see in pitch black total darkness. 

Optics focus smoothly from 3' to infinity. 
Complete with carrying case. Requires 6 AA 
batteries. Tripod mountable. 

Nature study, law enforcement, boating, 
camping, or viewing your neighborhood, this 
once-secret Cold War technology is now yours, 
Lifetime warranty. 

■ T3C-2 Night Vision Scope, with Illuminator 
#T3C-2 Now $299.00! 



Disc 

Push the trigger. The 
T3C-2 Scope powers up. 
Suddenly, in green-hued 
clarity, night is like day, 
magnified 3.2 times! 
Designed for USSR 
Special Forces, powerful 
T3C-2 Night Vision 
Scope lets you see clearly 
in just starlight. Now 
and 
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Space voyaging razor shaves you smooth 
as parachute silk - from Everest to Pikes 
Peak to the mountains of the moon, > 
Without batteries, cords, or electricity! 

The amazing Gyroscopic Razor whirls its 
hidden blades at over 20,000 rpm - twice mat of 
other shaven. The result is a skin-tingling super- 
smooth shave, anywhere Neil Armstrong even took 
one to the moon. One pull of the gyro-throttle spins 
four orbiting micro-blades - long enough to buzz 
even a week's worth of whiskers. Concealed 
powerplant is a precision ballistic gyroscope, 
just like those in guidance systems. No 
more hunting around for batteries! Steel 
and ABS casing is tough enough to take 
a NASA blast-off. Try one in the woods, 
at the airport, or cruising to work And 
enjoy one smooth shave for man, and 
one shaving leap for mankind 

■ Apollo 13 Gyroscopic Razor 
#BRN-72 $49.95 

It's even been to the moon. 
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Re-capture your stolen privacy. 
New Caller I.D. Blocker lets you call with 
confidence and security. 

Did you know that every time you make a call, you 
are giving out your name and phone number? The 
revolutionary new Automatic Caller l.D. Blocker gives 
you back your privacy. Simply click it into your phone 
jack, and all phones on the line are secured, including 
extensions. Let caller ID.'s draw a blank - especially 
important for transacting business, or for women or 
children home alone. State-of-the-art circuitry works on 
local and long distance calls. Best of all, it's completely 
automatic. No need to dial special codes or services. 
Once installed, it does the rest. And at a price far lower 
than the cost of your privaq'. Get tw o - one for your 
home or office, and one for a special friend's house. 

■ The Automatic Caller-I.D. Blocker 
#PVCY-100 $39.95 



New photo-electric Cyclops speaks your words for you! 
Leave messages your visitors are sure to hear. 

Why wonder if the next person home will find your scrawled note? 
Instead, push a button and record your message - up to a frill 20 seconds - 
in the digital memory of the new Cyclops. Then just set it by the door and 
go about your business. Cyclop's scanning infrared eye will 
automatically detect the next visitor - and speak for you! If it's an 
intruder, they're long gone. If it's friend or family, Cyclops will speak 
your message and even accept their return recording to you'. No missed 
messages, meetings, or connections. Best of all, it's completely 
wireless and self-contained. And only 3" x 3" to take anywhere. 
Here's just a few ways you might use it: 

Work: "At lunch until one. Leave mc a message." 
In the car: "Don 't forget Sally's medicine. " 
Your room: "Touch my stuff and you're dead meat." 
At home: "I'm upstairs waiting for my back rub. * 

Now enjoy all the convenience, security, and fun of your own 
futuristic voice robot - at a very human price. And 
let missed messages be a thing of the past. 
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■ Cvclops Photo-Electronic Voice Robot 
#CL300 $49.95 

Requires 4 AAA batteries, not included. Comes with lifetime warranty, and 
optional wall-mount hardware. 
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THE EDGE COMPANY 

KNIVES, TOOLS, GIFTS, t HI-TECH ACTION GEAR 
P.O. Box 826, Bratlkboro, VT 05302 • I-800-732-9976 



With any order over S75.00. 
Tracker Compass. Brass 
finish, 1 3 / 4 " ctiam. Great 
for camping or hiking. 
#1088C 



Call Toll-Free 1-800-732-9976 or fill out order form and mail to: The Edge Company • P.O. Box 826 • Brattleboro, VT 05302 



Name. 

Address, 
City 



State 



_Zip. 



Telephone {_ 



X 



Method of Payment: □ Check or Money Order enclosed 

□ VISA □MasterCard JAmex □Discover 

Credit Card #: [ 
Exp Date:. 



n 



n 



Issuing Bank of Card_ 



I certify that I am over eighteen rears of age and assume liability for laws in my area 
concerning products I have ordered: 




Model # 


Description 


Qty 


Price Each 


Total 
































□ My order is over $75.00 please send me my FREE Tracker Compass. 


□ Also send me a special 2 year Edge Catalog subscription. 


$3.00 


The Edge Ironclad Guarantee: Every stem we sell will give yon 
complete satisfaction or you may return it within 30 days for l 
full refund., credit, or exchange, Your choice. Plus - every Edge 
product is covered by our famous lifetime warranty. 


Shipping 




TOTAL 
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The Edge Catalog - over 80 full-color pages of the hottest knives, tools, and gifts in the world. 
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Foreign orders must be fit US fundi, mcnet orders only, M credit earth. Add triple shipping charges. 




Prevention magazine chose LeSabre for its 
"Safe Car Achievement Award." America 
chose it as their favorite full-size family car* 

It's no surprise that the full-size car Prevention 
magazine honored for its safety is the most 
popular full-size car in America. Dual air 
bags, anti-lock brakes, and steel side 
door beams make LeSabre a safe 
bet for your family, too. 
Call 1-800-4A-BUICK. 



BUICK 

The New Symbol For Quality 
In America. 





GM *©1995 GM Corp. All rights reserved. 

I I.eSabre is a registered trademark of GM Corp. 
Buckle up, America! 



'Based on 1992 through 1994 model year sales. 




EDITED BY CECILIA WESSNER 



ASK POPULAR SCIENCE 



WE GIVE ANSWERS TO YOUR MOST 
FREQUENTLY ASKED QUESTIONS 

In computer terms, what is the me- 
mory capacity of the human brain? 

Travis Henning 
Ossian, Iowa 




THERE'S NO precise answer, but 
here are some heady estimates. 

Most scientific research puts 
the number at between one and 
ten trillion bytes, or terabytes, 
according to Robert Birge, a 
chemistry professor at Syracuse 
University who is pioneering the 
use of natural proteins to store 
computer data. For perspective, 
that's about 1,000 times more than 
a capacious (1 gigabyte) hard drive. 

How can researchers even 
fathom a guess? Generally, it's 
done by taking a cross section of 
the brain and counting the number 
of neurons found there. Each neu- 
ron is assumed to hold one "bit" 
(on/off type) of data. One then mul- 
tiplies the number of bits in one 
cross section by the total number 
of cross sections in an average-size 
brain, then converts to bytes by 
dividing by eight. continued 
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How much paper could recycling save? You could build a 12-foot-high wall from 
Los Angeles to New York City with U.S. discards of office and writing paper alone, 
says the National Recycling Coalition in Washington D.C. Here's how yesterday's 
news becomes the means to print tomorrow's. — Mariette DiChristina 




O Old newsprint 

Recycling begins 
when you set your 
papers at the curb. 



-r.'i i 




O Paper machine 

Lastly, the paper 
is pressed through 
a series of rollers 
and cut to size. 

4% - 

Q Spinning 
washer 

Remaining bits 
of ink— which 
would make paper 




O Pulper 

Machines mix 
the paper with 
water and 
chemicals to 
create slurry. 




© Contaminant 
screening 

Pressurized screening 
equipment removes 
larger contaminants. 



look dingy-are 
cleaned away. 



0Fine screening 

Pulp is screened 
repeatedly to sift 
out tiny pieces of 
glue and plastic. 





TO 



• 

O Dewatering 
and bleaching 

Excess water 
is removed 
and chemicals 
are added to 
whiten the 
paper mix. 



^0 Floatation deinking 

Soaps are added; ink adheres to air 
bubbles forced through the mix. 



■ i 



SOURCE NATIONAL NCCYCLINO COALITION 
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THE FACTS 



Apollo 13: What 
the Moviemakers Missed 

COMPILED BY CHRISTOPHER K. LAND 
(an engineer at the Johnson Space Center) 



THE PRODUCERS of the 
movie Apollo 13 did an 
amazing job, accurately 
weaving thousands of 
genuine technical details 
into the story of NASA's 
finest hour. Leave it to a 
few NASA engineers to 
point out the things they 
didn't get right... 

A TECHNICIAN at the cape 
is wearing a Rockwell In- 
ternational logo on his 
coveralls. The Apollo cap- 
sule was built by North 
American, which did not 
become Rockwell until after 
the Apollo program. 

JIM LOVELL'S TEXAS license 
plate looks to be vintage 
1994, which could mean he 
had access to a time ma- 
chine and had been using it. 

THE PAINT PATTERN for the 

Saturn V is incorrect. The 
original mockup model had 
a solid black ring atop ver- 
tical black and white 
stripes. All launched Saturn 
Vs were solid white in this 
segment (ring). But the 
craft in the movie have ver- 
tical stripes with no ring. 

THE NASA WORM logo 
appears on a glass window. 
The logo was not developed 
until 1976. 

THE ENGINES of the Saturn 
V were started at T-9 



seconds, not zero as por- 
trayed (T-0 was release of 
the hold-down bolts). This 
mistake was intentional 
because everyone (outside 
NASA) believes that engine 
start means liftoff. 

THE GANTRY ARMS for the 

Saturn V are released in 
unison, not one at a time. 

THE SLAM-BANG impact at 
the end of the first stage was 
completely unexpected, not 
routine as portrayed. Small 
retrorockets atop the first 
stage should have fired 
immediately after separation 
to slow the spent stage 

down — instead they fired 
one second before separation 
(whoops!). This thrust the 
astronauts forward as shown 
in the movie. 

SECOND STAGE ignition was 
not explosive but rather 
gentle and smooth. 

THE MOON changes phases a 
few times while Apollo 13 is 
en route (watch the moon a 
few nights in a row to see 
how likely this is). The phase 
was actually a waning cres- 
cent, with landing occurring 
on the near side at local 
sunrise so that long shadows 
could aid navigation. 

IN MISSION CONTROL, 
flight director Eugene F. 
Kranz was called Mr. Kranz 




Tom Hanks In Apollo 13. 



or by his call sign "Flight." 
No one called him "Gene." 

UPON PASSING behind the 
moon, the astronauts lose 
communication with Earth. 
At this point in the movie, a 
wave of darkness occurs as 
the spacecraft enters the 
dark side. But given the 
phase of the moon at that 
moment, they could not have 
entered the dark side for 
another quarter of an orbit. 

ONE ENGINEER checks an 
astronaut's addition using a 
slide rule. Slide rules are not 
used for addition. 

THE MISSION Control Center 
is labeled Building 30N. 
That's correct now; at the 
time it was just plain 30. 

AS THE ASTRONAUTS near 
the moon, the sun is to the 
left, and the moon is in the 
foreground on the right. 
Apollo 13 appears to be 
about the size of Australia. 
Judging by the size of the 
moon, it is traveling at 
maybe 25 million miles per 
hour — about a thousand 
times faster than other 
Apollo spacecraft. 



IN ONE SCENE, a number of 
reporters gather outside Jim 
and Marilyn Lovell's home. 
The setting is the middle of 
April in Houston, yet no one 
is drowning in perspiration 
or fighting off mosquitoes 
the size of lap dogs. 

THE ASTRONAUTS point out 
the Sea of Tranquility as 
they pass over it. The image 
in the movie is actually 
Hadley's Rille (it looks like a 
river), which was the land- 
ing site for Apollo 15. 

LOVELL AND HAISE are in 
the lunar module on the way 
back to Earth. In the window 
behind Haise is the full 
moon. Cut to Jim Lovell on 
the other side, and in the 
window behind him is Earth, 
which is also full. Full moon, 
full Earth — they were way 
off course or their spacecraft 
was as bright as the sun. 

AT ONE POINT the ship is 
said to be rotating at 2.5 
degrees per second. The 
view out the window shows 
that the rate is about five 
times that. 

THE NAVY OFFICER greeting 
the men at the end of the 
movie looks like the real 
Jim Lovell, but the officer 
would have been 20-some 
years younger. (OK, it's not 
a real error— just a wonder- 
fully nice touch in a movie 
filled with them.) 

OUTSIDE THE CAPSULE in 

the vacuum of space, no 
noise can be heard from 
propulsion jets unless you 
are very close to them. 
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Of course, it's not that easy. For 
one thing, the brain stores informa- 
tion in more complex ways than a 
computer does. Moreover, much of 
the "data" stored in the brain is in 
the form of images, which humans 
compress far more efficiently than 
computers. And some scientists 
believe neurons are capable of stor- 
ing more than one bit apiece. These 
factors account for the estimates 
ranging as high as ten terabytes. 
Birge favors three terabytes. "But 
this is really rough," he admits. 



I have a four-cylinder Ford Ranger. 
I note that even though the V6 in 
my model truck is only .5 liters 
larger, its horsepower and torque 
are vastly greater. What in the 
design of an engine causes such 
large differences? 

Robert W. Busing 
Bloomington, III. 

IF THE ENGINE volume remains 
the same, increasing the number of 
cylinders increases the total surface 
area of the cylinder walls and 
cylinder head. Consequently, more 
air and fuel get into the cylinders 
per revolution. Since the cylinders 
are smaller, the piston strokes get 
shorter as well. This means that 
multi-cylinder engines generate 
more horsepower by pulling in 
air and fuel more efficiently and 
revving to higher rpm with shorter 
strokes and lower piston speeds. 
The extra surface area where the 
piston contacts the cylinder wall 
also spells more friction, hence 
poorer fuel economy. 

The main reason for going 
to additional cylinders, however, 
is smoothness, since the power 
pulses are distributed around the 
rotating crankshaft more evenly. 
Also, in some multi-cylinder 
configurations — namely the inline 
six and the V8 — the forces of 
different pistons moving up and 
down cancel each other out. By 



contrast, an inline four-cylinder or 
a three-cylinder layout vibrate 
more and often require counter 
weights. In real life, many factors 
(such as fuel-injection systems and 
turbochargers) can alter the gen- 
eral equation drastically. 



How did early astronauts handle 
solid waste when they were confined 
to their space suits for several days? 

FreddySS5@aol.com 

"THE SPACE suits had zippers on 
them," says Andrew Chaiken, 




Distributors Wanted 

Start Your Own Business with the Leader in Steel Homes 

More people are building steel framed homes — over 300% more 
every year. Why? It's simple. To build a better home, you need 
a better building material and as commercial builders know, the 
best building material is steel. Tri-Steel homes are: 



Steal Framed Homes 

Corattucted in the U.S. 



Stronger. Build a stronger frame with 
less pieces. High-strength bolts and 
screws will not shift or work-out like nails. 
Safer. Unmatched protection from fire, 
earthquakes, high winds, heavy snows, 
termites and other vermin. 
Faster. Pre-engineered system with all 
components already cut, drilled, marked 
and ready to simply bolt-together. 
Energy Efficient. Big energy savings 

with 9-inch R-30 insulation. 1992 1993 iss4 ira 

Healthier. No fumes from chemically-treated lumber termicides. 
Consistent. Predictable quality. Uniform components. Walls are straight, 
floors are flat, doors do not stick, second floors feel solid. Will not shrink, rot, 
swell, creep, creak, split, bow, shift, or deteriorate like wood. Stable pricing. 

♦ Flexible. Frame is self-supporting, so floor 
plans are easy to change and personalize. 

♦ American-made Recycled Steel. 

Steel can be recycled again and again without 
any loss of properties. 




1995 SEMINARS 

J50/ person. Call lor reservations. 

Sept 12 Boise, ID 

Sept 14 Pocatello, ID 

Sept 20 Denton, TX 

Sept. 26 Seattle, WA 

Sept 27 Portland, OR 

Sept 28 Kennewick, WA 

Oct. 10 Fresno, CA 

Oct. 1 1 Los Angeles, CA 

Oct 12 Las Vegas, NV 

Oct. 18 Denton, TX 



Join the 19-Year International Leader 

♦ Refundable Investment. ♦ Training & Support. 

♦ Construction Assistance. ♦ No Franchise Fees. 

To order FREE info or $9.95 video: 



Call 1-800-TRI-STEEL 



800-874-7833 817-497-7070 Fax:(817)497-7497 
5400 S. STEMM0NS FRWY. , DENTON. TX 76201 



Tri-Steel 

Structures Inc 
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FEEDBACK 



Dear Reader, We know you're interested in technology and innovation. 
We want your help to make Popular Science a magazine that is in step with your 
interests. Please fill out this questionnaire and mail it to PSFeedback, 2 Park 
Ave., New York, NY 10016. Or fax It to us at 212-481-8062. 
Or fill it out online at http://www.enews.com/magazines/popsd 
In future issues, we'll share the results of the Reader Poll. Thanks! 



1. What do you think of this issue's con- 
tents? Please rate from 1 to 5, with 1 being 
most interesting, 5 the least Interesting. 

Front Cover 

12 5 4 5 
Table of Contents (page 5) 

1 2 3 4 5 
In Balance (page 9) 

12 3 4 5 

Letters (page 1 1 ) 

1 2 3 4 5 
What's New (page 14) 

1 2 3 4 5 

7) 
5 

5 



Newsfronts 

Science & Technology (page i 
12 3 4 

Automotive (page 37) 
12 3 4 



Porsche Turbo Test (page 38) 

1 2 3 4 5 
Computers & Software (page 41) 

1 2 3 4 5 
Beyond Here (page 42) 

1 2 3 4 5 
Electronics (page 47) 

1 2 3 4 5 
Home Technology (page 53) 

1 2 3 4 5 
Hypermuslc (page 58) 

1 2 3 4 5 
Send in the Drones (page 66) 

1 2 3 4 5 
California Dreaming (page 72) 

1 2 3 4 5 
Dark Days for Science (page 74) 

1 2 3 4 5 



Masters of Mobility (page 82) 

1 2 3 4 5 
FYI (page 93) 

12 3 4 5 
PS Feedback (page 96) 

12 3 4 5 
Looking Back (page 116) 

1 2 3 4 5 



READER POLL 

2. Genetic screening can reveal the 
risk of an inherited predisposition to a 
disease in you or your children. Early 
knowledge of such conditions can pre- 
vent the disease. On the other hand, 
the test results might hurt your employ- 
ment prospects or your ability to get 
medical and life insurance. 

Is genetic screening a 
good idea? 

□ Yes □ No □ Not sure 



3. Does the new design of Popular Science 
make It easier to read? 

□ Yes □ No □ Not sure 

4. Would you be Interested in purchasing a 
single-topic special issue from Popular 
Science? 

□ Yes □ No □ Not sure 

5. Would you be interested in purchasing 
books from Popular Science? 

□ Yes □ No □ Not sure 

6. Would you be interested in purchasing 
a newsletter from Popular Science? 

□ Yes □ No □ Not sure 



7. Do you read the classified ads in 
Popular Science Direct? 

□ Yes □ No Q Sometimes 

8. Have you ever ordered a product or 
service from Popular Science Direct? 

□ Yes DNo 

9. Are you male or female? 

□ Male [J Female 

10. Please put an "X" in the box that 
indicates your age: 

□ Under 18 □ 40 - 49 □ 70 or over 

□ 18-29 □ 50 - 59 

□ 30 - 39 Q 60-69 

11. What Is your marital status? 

□ Single (never married) □ Married 

□ Separated or divorced Q Widowed 

12. What Is the highest level you 
completed in school? 

□ Some high school or less 

□ Graduated high school 

□ Attended college 1 - 3 years 

□ Graduated 4-year college 
Q Master's degree 

□ Doctoral degree 

15. Please "X" the box that best describes 
your total household income 

□ Less than $15,000 

□ $15,000 -$29,999 

□ $30,000 - $44,999 

□ $45,000 - $59,999 

□ $60,000 - $74,999 

□ $75,000 and above 

16. What Is the zip code of the area In which 
you live? 

We would appreciate any additional com- 
ments or suggestions on a separate page. 

(Optional) 

Name: 



Address: 



Telephone: 



Fax: 



PopularScience 
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7 Surefire Ways To 
Be Your Own Boss 

If you want the final say.. .if you want your name on the door... 
if you want the profits that come from running your own business, 
turn to the at-home training program that works: NRI. 



For 80 years now, NRI has been helping 
ambitious people get the skills, tools, 
confidence, and credentials to start a 
successful business. You could be next — 
regardless of your previous experience, 
regardless of your current schedule. 

Training with NRI gives you these 
unique advantages: 

flexible studying, at your own pace 

personalized instruction 

professional equipment you train with 

and keep 
♦ easy-to-follow, thorough lessons 

hands-on training kits, so you 

learn by doing 
NRJ takes everything into 
account, preparing you better 
than any other school to be the 
boss of your own business. 

Low start-up costs, high 
money-making potential 

NRI knows that entrepreneurs 
seek out low-risk, high-demand 
fields. As you read through these course 
descriptions (three on this side, four on the 
other), you'll get a chance to "meet" some 
NRI graduates who are now running 
thriving businesses. Their stories are proof 
positive that NRI training is the easiest way 
to get the independence, job satisfaction, 
and income you want! 

1. NEW OPPORTUNITIES 
ABOUND IN REMODELING 

Now that more home- 
owners are renovating 
rather than moving, this 
new course gives you the 
skills and tools you need 
to remodel kitchens and 
bathrooms, finish attics 
and basements, install 
energy-saving windows, 
build complete additions 
to houses, and more. 
Equipment includes 
I Craftsman estimator (guide and soft- 
ware), Swanson speed square, Stanley 
carpenter's level, professional-quality 
DeWalt power miter saw and power 
screwdriver kit. 



"In my spare time I bunted down old, undervalued 
real estate properties for renovation and manage- 
ment. But I could never find enough money to do 
what I wanted. The turnaround for me was SRI. 
Sow, my banker Is confident that I can Increase the 
value of my proposed realty purchases. With my 
SRI diploma, I've Increased my Income by $30,000 
per year. " — Brandon Blackman, Newark, NJ 

2. CASH IN ON THE DEMAND 
FOR HOME INSPECTORS 

From foundations, floors, and roofs to insulation, 
ventilation, and radon testing, you master every 

important phase of the home 
inspection process. Then, 
using the powerful 486SX2/ 
50 MHz computer system 
and software included, you 
prepare professional home 
inspection reports and learn 
how to manage your own 
business. 




"Thanks to SRI training, I 
don t have to worry about getting lald-off or looking for 
a job. I have my own business, doing something I enjoy. 
The course has paid for Itself already. I'd recommend 
SRI to anyone!" — James A. Turner, South Bend, IN 



3. LEARN A SKILL THAT'S 
ALWAYS IN DEMAND: AUTO- 
MOTIVE SERVICING 

Richard Petty, America's #1 
stock car racer, calls this 
course the best of its kind. 
Precision diagnostic 
instruments and up-to-date 
materials prepare you to 
service all cars, even the ones 
with anti-lock brake systems, 
computerized engine 
controls, 4-wheel drive, and 
turbochargers. 

"Since finishing this course I bare rebuilt 
two cars and sold tbem, one an Austin Healy 
Sprite, the other a 1964 Chevy II. Sow, I'm 
rebuilding a 1957 Chevrolet and already 
have been offered twice the price I paid for 
it. My advice to anyone who wants to move 
Into a money-making field Is to start with 
SRI. " — Rex Allen Hale, Omar. WV 

See other side ^ 

1-800-3214634, ext. 1266 




SEND CARD TODAY FOR FREE NRI CATALOG! 



Schools fijjji 



McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 



For career courses approved under 
GI Bill, check □ for details. 



✓ Check one FREE 
catalog only: 
Home Remodeling 
Home Inspection 
Automotive Servicing 
Locksmi thing 
Small Engine Repair 



1 Air Conditioning, Heating 
ft Refrigeration 

TV/Video/Audio Servicing 

□ Electrician 

Gunsmi thing 
l_ Microcomputer Servicing 

Computer Programming 



PC Applications Specialist 
Bookkeeping and Accounting 
□ Computer-Aided Drafting 
Desktop Publishing with 
PageMaker 

New! Associate Degree in 
Accounting 



Name 



(please print) 



Age 



Address 



City/State/Zip ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 452 1095 

Copyrighted ma 



Guarantee your success 
by training with the leader! 



Only NRI's Discovery Learning Method gives 
you more than just a foundation — it gives 
you the real-world expertise you need to go 
into business for yourself. Here's what makes 
it so effective: 

♦ Step-by-step lessons use illustrations and 
diagrams to bring theory to life. 

♦ Your personal instructor answers your 
questions and offers advice — even after 
you graduate. 

♦ Best of all, you do exciting hands-on 
projects using the professional-quality 
equipment included in your course. 

Count on NR1 to help you break into any 
one of these wide-open fields. . . 

4. BE A LOCKSMITH AND 
BE YOUR OWN BOSS 

Discover how to repair and replace locks 
on homes, offices, even automotive locks. 
NRI 's Master 
Locksmithing course 
includes professional 
Ilco 027A Key 
Machine and all the 
tools you need to start 
earning profits of up to 
800% — even as you 
learn! New expanded 
training includes 
automotive lock servicing 
and electronic security, 




making the opportunities for an NRI-trained 
locksmith even greater. You learn every 
important trade secret, plus, your training 
covers the ins and outs of highly sensitive safes 
and vaults. NRI training includes equipment you 
train with and keep for future use on the job! 

"NRI gave me the confidence to open my own 
locksmithing shop, but the satisfaction goes 
beyond that. I am helping people in some of 
their most dire circumstances and have bad 
three different police and fire departments 
refer to me as 'the best'. " 

— Sean McKelvy, Alamo. TX 

5. SMALL 
ENGINE 
REPAIR 
IS BIG 
BUSINESS 

Lawn mowers, 
snowmobiles, 
motorcycles, 
speedboats — 
learn tune-up, diagnosis, and repair for all of 
them and more. You'll even get first-hand 
experience with a 5 hp engine and alternator. 

"Before I took the Small Engine Repair course, 
I was unemployed and just couldn't find a job. 
Now, I have a business of my own that 's 



growing faster than I can keep up with it. 
Thanks NRI!" 

— Norman F. Staffin, Gowanda, NY 





6. EARN 
MONEY IN AIR 
CONDITIONING, 
HEATING, AND 
REFRIGERATION 

Learn how to maintain 
central AC and wall 
units, furnaces and 
heat pumps, and all kinds of commercial 
refrigeration systems using such tools as 
spring-type tube benders, a system analyzer, 
electronic halogen gas leak detector, even a 
top-quality vacuum pump. 

"After completing my course, I started doing 
work on air conditioners, freezers, and 
refrigerators. I soon got a warranty contract 
with a major dealer, and my NRI training 
even helped me move easily into the repair of 
all kinds of appliances. Today, I own my own 
repair business. NRI helped me accomplish 
my dream. " — Ernie Christal, Skandia, MI 

7. MASTER VIDEO/AUDIO 
SERVICING FOR A 
SECURE FUTURE 



SEND FOR YOUR FREE NRI CATALOG TODAY! 



BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 



NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 



POSTAGE WILL BE PAID BY ADDRESSEE 



Schools 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20078-3543 



I. .1.111. nil. ..I. ..II. .Lull. .1.1.. I.. I. .11. 1. .1.1 



Hands-on experience centers 
around your new 
high-tech home 
entertainment system: 
13" color TV with 
remote, programmable 
VCR, and integrated 

remote-controlled audio system complete 
with CD player! Training goes on to 
explore the circuitry in cable TV, 
camcorders, and even microprocessors. 

"My education with NRI is the best 
investment I ever made. Even after a few 
short months into my training, I was 
getting a return on my investment by 
repairing radios. Within a year after 
graduating, I was operating my own 
full-time TV/VCR/radio repair business. " 
— Richard L. Rogers. Latham, NY 

Send for FREE color catalog 
today! 

If another ambitious person has already 
sent in the card, write to: NRI Schools, 
McGraw-Hill Continuing Education 
Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 
CARD 22 



author of Man on the Moon, a 
history of the Apollo project. The 
astronauts could take their suits off 
in the capsule. 

Even so, the procedure for deal- 
ing with solid waste was not pleas- 
ant. The astronauts had a supply 
of special plastic bags that were 
shaped like top hats, with an adhe- 
sive coating on the brim. The bags 
had finger-shaped pockets on the 
side. Get the picture? The astro- 
naut would stick one of these 
devices onto his backside, do his • 
thing, then reach his hand into 
the finger-shaped pockets (remem- 
ber, in zero gravity nothing falls), 
and . . . um . . . secure the material. 

Once the waste matter was safe- 
ly in the bag, the astronauts were 
required to break open a capsule of 
germicide, put it in the bag, and 
knead the contents until they were 
fully mixed. "Pete Conrad told me 
that this was 'the world's worst ex- 
perience,' " Chaiken says. 

Needless to say, one would want 
to keep this activity to a minimum. 
With this in mind, the astronauts 
were purposely given a special 
low-residue diet. 

Nowadays, aboard the space 
shuttle, multimillion dollar high- 
tech toilets eliminate the need for 
plastic bags. Except, of course, when 
the toilets malfunction. Then it's 
back to the old procedure. 



What prevents two computers from 
having the same e-mail address? 

JPoussiant@aol.com 

IT'S REALLY NOT "what," but "who." 
The people who run the world's 
thousands of e-mail networks ensure 
that every online address is unique 
through a combination of local polic- 
ing and international cooperation. 

This is no mean feat. There 
are approximately 100 million 
electronic mail addresses in use 
today — some on private company 
networks, others on general net- 



works such as Prodigy, America 
Online, or CompuServe, and 
millions more on the granddaddy 
of all networks, the Internet. 

The Internet ties most of these 
systems together — and acts as sort 
of a Postmaster General in cyber- 



space. Businesses, online networks, 
and other organizations can easily 
regulate their own members' 
addresses. But in order to exchange 
e-mail through the Internet, they 
must petition a group within the 
Net called InterNIC (for Internet 



WalkFit burns 53% 
more calories than 
ordinary treadmills. 



With a 53% higher calorie bum, 
NordicTrack's WalkFit* exerciser 
leaves ordinary treadmills behind 

It's simple. Ordinary treadmills target only 
your lower-body muscles. But research at 
a major university shows that the 
combined upper- and lower-body 
workout you get with WalkFit can 
bum an average of 53% more 
calories than ordinary treadmills. 

The best way to take the 
weight off. 

You can start to see results in as little 
as three to four, 30-minute workouts 
a week. But that's only the beginning 
Once you get into the WalkFit 
exercise routine, you can bum an 
average of 850 calories per hour. 
What's more, exercise like you 
get with WalkFit also helps raise 
your metabolic rate, so even 
when you're not exercising, 
your body is burning more 
calories. As a result, it will 
help take the weight off 
by combining your regular 
workout with 
a sensible diet. 




The best way to improve your 
cardiovascular fitness. 

Our flywheel and independent resistance 
settings let you set the pace. You improve 
your cardiovascular fitness over 50% more 
efficiently than with ordinary treadmills 
because you power the total-body exerciser, 
not a motor. You can start, speed up, slow 
down or stop whenever you want to Jceep 
your routine interesting and enjoyable. 

The best way to look 
and feel great 

And while you're burning calo- 
ries, you'll be toning your whole 
body, reducing stress, increasing 
your energy and strengthening 
your cardiovascular system. 
Rain or shine, in the comfort 
of your home, WalkFit is sim- 
ply the best way for you to 
get a total-body workout. 
And wait till you see the 
results! You'll have a thinner 
waist,' flatter stomach — 
and a well-toned and 

I firmly shaped body. 
Plus you'll feel as good 
as you look. 



30-DAY IN-HOME TRIAL! 



NordicTrack's 

WALKFIT 



WalkFit makes 
ordinary treadmills obsolete. 

Best of all, it's from NordkTrack, a CML Company! 



FREE Video 
and Brochure! 



« Call 1-800-441-7512 casa 



or write: NordicTrack, Dept. 8XPJ5, 104 Peavey Road, Chaska, MN 55318-2355 
□ Please send me a free brochure □ Also a free VHS videotape 
My mam fitness goal is (check one) □ Weight loss □ Shaping & toning □ Cardiovascular/aerobic □ General health & fitness 



Name_ 
City 



Street 



_State_ 



_Zip_ 



.Phone L 



©1995 NordicTrack. Inc., A CML Company • All rights reserved. 



GET RID OF YOUR GUTTERS! 

THEY CLOG, LEAK, FREEZE, RUST AND ROT. 



RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 
coupon to RainhandleR or call 
1-800-942-3004 
toto fc CWdM delivers 100% ol precious 
roof rain to your lawn and shrubs. 
Join us and urge others to 
protect our water 
resources for future 
generations. 

distributor 
temtones 
available. 



Replace them with the 




Dept. PS1 05 lrom savetime conp. 
2710 North Avenue. Bridgeport, CT 06604 
Please send me your free information kit. 

Name 

Address 

City 

State 



.Zip_ 



Phone ( 



no 



ANHANDLE 

STOP CLOGGING. 
RainhandleR 

needs no cleaning, 
because it can't 
clog. Its patented 
louvers break up 
roof water into a 
spray of tiny drops 
and disperse them 
away from your 
house. 

STOP CLEANING. 

Youll never climb a 
shaky ladder again 
to clean a gutter. 
RainhandleR comes 
clean with a quick 
blast from your 
garden hose -from 
ground level. 

STOP WATER 
DAMAGE. 
RainhandleR in win- 
ter, protects your 
investment by 
helping to prevent 
clogs and ice dams 
on the roof that 
otherwise lead to 
water rot and leaks. 



Just the thing for 
people who want to get 
weather information 
first hand! 



Over 20 
Functions 




Only 
$195! 



Haven't you always wanted a weather station? 
The Weather Wizard III combines all the most 
requested features into one incredible package! 

FEATURES INCLUDE: 

• Inside & • Compass Rose • Instant Metric 
Outside Temps . wind Chill Conversions 

• Wind Speed • Alarms * Optional PC 
& Direction ... , . . Interface 

• Highs & Lows 

Rainfall Option (0.01" or 0.2 mm) 

Order today: 

1-800-678-3669 

M-F 7 a.m. to 5:30 p.m. Pacific Time • PS658J 

FAX 1-S10-670-O589 • M/C and VISA 
One-year warranty • 30-day money-back guarantee 

DAVIS INSTRUMENTS 



1415 PilHo Avt. 
Our 30th Year! 



Htywird, CA 94345 

USA Made! 



Our # 

SoundWorks 
amplified 
speaker system. 
Factory-direct 
price: tl99. 




FREE STEREO 
CATALOG 

We make speakers and music systems designed 
by Audio Hall of Fame member Henry Kloss 
(founder of AR, KLH 6t Advent). We sell them 
factory-direct - so you can save hundreds of 
dollars. Audio magazine says we may have "the 
best value in the world." Our SoundWorks am- 
plified subwoofer/satellite speaker system 
(above) converts a multimedia computer or port- 
able CD player into a terrific sounding music sys- 
tem for only $199.99. PC magazine said, "This 
is the best $199 you can spend on yourself." 

CALL 1-800-FOR-HIFI 



CAMBRIDGE 

SoundWorks 



The Country's Largest Factory-Direct Stereo Company. 

311 Needham St.. Suite 126 Newton. MA 02164 
Canada: 1-800-525-4434 Fax: 617-332-9229 



Network Information Center) for a 
unique address-ender known as a 
"domain name." In FYI's e-mail ad- 
dress (AskPopSci@aol.com), for 
example, the "@aol.com" is the do- 
main name that's short for "at 
America Online, a commercial ser- 
vice." And since America Online 
won't allow anyone else to use the 
name AskPopSci, we, like millions 
of others, wind up with an exclusive 
e-mail address that can be reached 
from all over the world. 



How does fabric softener get rid of 
electricity in your clothes? 

Josh Edmond 
JEDMOND@ucs.indiana.edu 

STATIC ELECTRICITY in laundry 
occurs when different fabrics rub 
together and electrons move from 
one item of clothing to another. 
When static charges between the 
materials become unbalanced, 
the fabrics cling together. This 
can easily happen in the dryer as 
clothes constantly tumble and 
rub against each other. Toward the 
end of the drying cycle, the low 
humidity causes the fabrics to act 
as insulators, helping preserve the 
built-up electrical charges. So 
when you pull your socks from 
your shirts, the transferred elec- 
trons are slow to move back to their 
original sites and tend to "jump" 
from one fabric to another. This 
causes the pops and crackles you 
know as static electricity. 

Now throw a sheet of fabric 
softener into the mix. As the sheet 
rubs against your clothes, it acts as 
a conductor, allowing electrons to 
migrate easily among the fabrics 
so unequal charges don't get a 
chance to build up. Moreover, the 
dryer's tumbling action and warmth 
releases a chemical softener from 
the sheet onto the clothing. The 
softener prevents electron trans- 
fer by giving the fabrics similar 
surface characteristics. 
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Is there a difference between all- 
wheel drive and four-wheel drive? 

Ramy Agcidi 
Great Neck, N.Y. 

ALL- WHEEL DRIVE is used to 
describe a four-wheel-drive system 
(one that powers the front and rear 
axles) that stays constantly engaged. 
This requires some sort of differen- 
tial mechanism that enables the 
two axles to turn at different speeds 
on occasion, such as when negotiat- 
ing sharp corners. Four-wheel drive, 
by contrast, usually refers to a sys- 
tem that is engaged only on de- 
mand. Recently, Ford introduced a 
four-wheel-drive system that auto- 
matically engages when the rear 
wheels begin to slip, thoroughly 
confusing the issue. [See "Masters 
of Mobility," this issue.] 



Why do handrails on escalators 
always seem to move at slightly 
different speeds than the steps 
themselves? 

Don Galbraith 
dsg@jupiteT.drev.dnd.ca 

ESCALATOR HANDRAILS and walk- 
ways are driven by the same motor. 
The steps are driven by a chain, so 
there's a direct connection between 
the motor and the steps. Handrails, 
by contrast, are driven by trac- 
tion — generally speaking, a rubber- 
covered belt that presses against 
the inside of the handrail. "As the 
rubber cover wears, it may cause 
the handrail to run somewhat slow- 
er than the steps or walkway. This 
is corrected by replacing the dri- 
ving wheels or belts before the 
difference in speed affects the 
safety of the passengers," says Dave 
Steel of Otis Elevator. 

Another cause of this condition 
may be dimensional tolerances in 
the mechanical parts. "When parts 
are manufactured, you can't make 
them to an exact, precise dimen- 
sion," says Steel. "Everything has a 



FREE SCIENCE 
CATALOG 




MINIATURE CCD BOARD CAMERA 

World's Smallest 1/3" B&W Camera 

Our miniature breadboard-type CCD B&W camera (1 .26" x 1 .26" x 0.75" thick) 
offers many applications from home or office security, viewing hard-to-see 

areas, robotics, etc. Unit features a 3.7mm pinhole lens and is wired for 9 
k volt DC input and video output, with an automatic electronic shutter. 
5^ Field of view is 45° (V) x 60° (H) with 32mm x 32mm dimensions. You 
can observe miniature details on a TV monitor (not included) from a 
range of only inches away to up to 1 5 feet with a 0.3 Lux minimum 
illumination. PB52.569 $230 




I 



COMPACT LASER POINTER 

Lightweight, Measures Less Than 5.5" 
Ideal for lecturers, presentations, educators, 
instructors, meetings and slide snows. 

It projects a brillant red laser dot to focus attention to slide 
presentations, charts, business and sales meetings at distances up to 
1 50 feet. This compact pen style class Ilia laser pointer is crafted of 
the finest materials and built to the highest industrial standards. 8 
hours continuous battery life, uses 2 "AAA" batteries (incl.). weighs 
less than 2 oz. Rated output: 3mW at 675nm. Caution: Laser light, 
avoid direct eye exposure. PB52.442 Price Breakthrough! $49.95 W 



FOR PHONE ORDERS CALL 1-609-547-8880 • Mon-Fn 8am-8pm, Sat 9am-4pm EST 



Return this coupon for a FREE 104 Page Catalog 
Or call 609-547-8880 

To order the products above please call our order department. 

I 
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Bios 




. State 



. Zip . 



SERVING SCIENTISTS FOR OVER FIFTY YEARS 



inj 



Edmund Scientific Co. 

Dept. 15DA, C911 Edscorp Bldg., Barrington, NJ 08007 
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WHY SETTLE FOR ANYTHING LESS? 



95 



With Prices Starting At $299 
You Can Afford A NordicTrack. 




NordicTrack 
Challenger' model 



There are good reasons why the NordicTrack is 
known as The World's Best Aerobic Exerciser*" 

While lesser cross-country ski exercisers provide an 
awkward shuffling motion, the NordicTrack* execiser 
uses a patented flywheel and one-way clutch mechanism 
that no other ski machine can match. It's gentle on your 
knees, hips and back. So it's easy to use. 

If s the affordable way to meet your fitness goals. 

In as little as 20 minutes, three times a week, a NordicTrack 
works all your major muscle groups, burning more calories 
than exercise bikes, treadmills and stairsteppers. You'll burn 
from an average of 890 up to 1,100 calories per hour. Nearly 3 
million people already know that exercise just doesn't get any 
better than NordicTrack. And with models as low as $299.95*, 
there's no reason to own anything but the best. 

At these prices you can own a NordicTrack! 



FREE VIDEO & BROCHURE 



NordicTrack Challenger'" only $299*1 

NordicTrack Sequoia'" only $429"''! 

NordicTrack Excel'" only $499" '! 

Other models prired from $599 ,v 



ftordicjrack 



CALL: 1-800-942-1 890 

W 



Ext. 280J5 

r □ Please send me a FREE video & brochure 
My main fitness goal is (check one) J Weight loss 
J Shaping & toning J Cardiovascular fitness _l Overall health 



Name. 
Street. 
City. 



. Phone ( ) . 



.State. 



.Zip_ 



©19S5 NordicTrack, Inc., A CML Company • All rights reserved. 

'Prices do not include shipping, handling, and applicable tax. 



Call or send to: NordicTrack, Dept. 280JB 
104 Peavey Road, Chaska, MN 55318-2355 



ISTA 

intimate Mo 



V 

The ntimate Moving 
I'se Y<>urO#n Laptop and GPS 





• One inexpensive program to buy. 

• One easy program to use. 

Low-Cost Maps Available: 
Aviation: Sectionals and WACs 
Marine: NO A A Charts 
Land: Complete US Road Maps 
Military: DMA Maps 

Plus Any Scanned Map! 
US Air Force Approved 

800-533-3211 

RMS Technology, Inc. 

124 Berkley Ave. PO 15<>\ 249 
Molalla, OR 97038 503-829-6167 
JFAX 503-829-6558? 
721633342® compuserve.com 




he UNICORN 
ELECTRICYCLE EC-260 




THE UNICORN IS POLLUTION FREE, QUIET 
AND HAS A RE-CHARGABLE-RECYCLABLE 
POWER SUPPLY 

THE PATENTED "ARMATURE 
REACTIONLESS MOTOR" IS THE LATEST 
IN ELECTROMOTIVE TECHNOLOGY. AN 
INNOVATIVE METERING SYSTEM GIVES 
INSTANT CHARGE-STATUS INFORMATION. 

FULLY GUARENTEED AND AVAILABLE 
FOR IMMEDIATE SHIPPMENT. 

FOR MORE INFORMATION ON THIS 
EXCITING NEW PRODUCT CALL 

CONCORD CITY CORP. 
ONTARIO. CA 

(909)390-6041 

100 



plus or minus tolerance." These 
factors can produce slight varia- 
tions in speed. A significant speed 
difference between the handrail 
and steps or walkway, however, 
may indicate a larger problem. 
The handrail drive system may be 
broken or need adjustment. If this 
is the case, the escalator should 
be shut down and repaired. 



What is anti-matter and how is it 
created? 

Brandon Home 
Tennessee Tech University 

ALL THE ATOMS in the universe 
are made out of protons, neutrons, 
and electrons. There also is an 
exact mirror image set of particles, 
called anti-particles. 

These anti-particles have the 
exact same mass as their matter 
counterparts, but opposite charges, 
spins, and magnetic fields. So while 
an electron has a negative charge, 
an anti-electron, or positron, has a 
positive charge. An anti-neutron is 
still neutral, but it has an opposite 
spin. You get the idea. 

When a particle of matter con- 
tacts a particle of anti-matter, they 
annihilate each other, as the mass 
of the particles is totally converted 
to energy. One gram each of 
matter and antimatter bumping 
into each other, in fact, would 
produce an explosion equivalent 
to the nuclear blast at Hiroshima. 

How is anti-stuff made? "Take 
an electron beam and plow it 
into a piece of copper. Pairs of 
electrons and positrons will be 
produced, in equal numbers," says 
Jonathan Dorfan, physicist at 
the Stanford Linear Accelerator 
Center. (But well less than a gram, 
he adds.) These particles can 
then be collected and "bottled" 
in a magnetic field so they don't 
touch anything. Similarly, a proton 
beam can be used to create anti- 
protons, and a neutron beam can 



be used to create anti-neutrons. 
Work still continues on creating 
anti-atoms, however. 



I read Popular Science's recent 
story on nausea ("Why We Throw 
Up," Mar. '95), but it didn't mention 
sympathetic nausea— throwing up 
when someone else does. Why 
does this happen? 

Eric Bauer 
76422.621 ©Compuserve. com 

"JUST THE SMELL, look, and sound 
of someone gagging and retching 
will cause the reaction," says 
Robert Stern, a psychophysiologist 
at Penn State. "There is constant 
feedback between the stomach and 
the brain. Seeing someone else 
throw up is upsetting. Why some 
people feel it more strongly than 
others, though, is something we 
know very little about." 

Stern says research in this area 
would be, to say the least, difficult. 
"I'd need two people in the lab, 
one as a subject and the other as a 
confederate of mine. At some point 
the confederate would have to start 
retching, so we could see what 
happens to the other person." 



How do plants "know" what sea- 
son it is? Living in a mild climate, 
I doubt it's temperature. 

Kelly Johnson 
San Jose, Calif. 

ACTUALLY, temperature was once 
considered to be a key to plant 
changes. But now researchers 
know that the main trigger for 
plants is length of day. "Plants 
also have an internal clock, which 
seems to be the key that enables 
them to measure the length of the 
night," says Donald Krizek of the 
USDA's Agricultural Research 
Service in Greenbelt, Maryland. 
Exactly how this happens is, 
however, still unknown. <► 
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The booklets and catalogs that 
are listed below provide reliable 
Information and specifications 
to help you in planning the 
purchase of a variety of products 
or services offered by these 
dependable companies. 



STEREO EQUIPMENT 



1. Cambridge Soundworks' 

catalog has specials on systems 
and components from Philips, 
Pioneer, Denon, and Cambridge 
Soundworks, including complete 
Dolby Surround systems starting 
at only $999. Free. 



HOME IMPROVEMENT 



2. Genie Oarage Door Opener 
Safety and Maintenance 
Guide A valuable brochure to 
teach your family about garage 
door safety and the ins and outs 
of garage door and garage door 
opener maintenance. Free. 

3. flutter Alternative 

A two-color brochure from 
Rainhandler provides infor- 
mation on its patented alter- 
native to gutters. It gently dis- 




perses the rain from the roof of 
your house. There are no down- 
spouts, no clogging, no cleaning, 
and no trenching. It's made of 
rugged aluminum that is virtually 
invisible on your home. Free. 

4. The Little Qreen Clean 
Machine. Bisselllnc. offers a 
compact and portable deep 
cleaning machine that performs 
with the same cleaning action as 
a Bissell full size deep cleaner. 
Quickly and conveniently deep 
cleans spots, spills, and stains 
from carpet and upholstery. Ideal 
for, small areas including stairs, 
chairs, auto interiors, and more. 
Free color brochure. 

5. Tips on Woodf i n i shing 
Time-saving tips and easy how-to 
instructions. Details on beau- 
tifying and protecting new wood, 
plus restoration techniques for 
old wood. Many wood projects 
are outlined step-by-step, with 
over 50 photographs plus color 
charts. Free 30-page booklet. 

6. Water Filtration If you have 
questions about the water you use 
at home, here's where to turn for 
answers: The Good Water Source 
Book from Teledyne Water Pik. 
This color brochure describes 
our full line of home water 
filtration products. Call 1-800- 
525-2774. Free. 

7. The New Kreepy Krauly 
automatically cleans your in- 



ground swimming pool, elimi- 
nating hand-vacuuming. Five 
year limited warranty, three years 
wear-and-tear coverage. Money 
back guarantee. Kreepy Krauly 
USA, Inc. Free color brochure. 



WINDOWS & DOORS 



8. Andersen Windows ft 
Patio Door Factbook offers a 
variety of ideas for creating 
distinctive light-filled environ- 
ments using feature windows, 
patio doors, and roof windows. 
Andersen Windows, Inc. Call I- 
800-426-4261. Free. 



HEATING & COOLING 



9. Electrostatic 
Furnace/ AC Filters by Web 
Products are high efficiency, 
adjustable filters to improve your 
home's in-door air quality using 
your existing system. NEW. .The 
Web "Filter Scent," scented foam 
pad will easily attach to any fur- 
nace filter to provide fresh scent 
throughout your home. Free 
Brochure. 

10. New Total Heating 
System. The Lennox Complete- 
Heat System redefines total home 
comfort. Its revolutionary design 
combines high efficiency home 
space heating with high effi- 
ciency water heating. And the 
Lennox CompIeteHeat has the 
unique capability of providing 
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STATE ZIP 



Please send me the Items 
circled below: 

1. Free 7. Free 13. Free 

2. Free 8. Free 14. Free 

3. Free 9. Free 

4. Free 10. Free 

5. Free 11. Free 

6. Free 12. Free 



Popular Science OctoDer 1995 
Offer expires December 1, 1995 



Please send check or 
money order to: 
POPULAR SCIENCE, 
P.O. Box 5018, 
Pittsfield, MA 01203-5018 

Allow 6-8 weeks for 
delivery 

Enclosed is 

$ priced Kerns 

$ Sl.00 ship. & handling 

$ total remittance 



virtually unlimited hot water to 
meet even the largest family's 
needs. The CompIeteHeat is the 
latest innovation from Lennox, 
the leading name in home com- 
fort for almost 100 years. Free 
color brochure. 



PERSONAL CARE 



11. Sensonlc Plaque Remo- 
val Instrument by Teledyne 
Water Pik removes plaque and 
reduces stain through sonic 
technology with 30,000 gentle 
brush strokes a minute. Turn your 
favorite toothpaste into a bub- 
bling foam that penetrates hard- 
to-reach places. Free. 



RECREATION 



12. Tigershark Check out the 
new 1995 Tigershark Personal 
Watercraft. This colorful bro- 
chure describes our exciting new 
models. From the 900cc, 100HP 
musclecraft to value-packed run- 
abouts, these boats are made for 
maximum fun. Call 1-800-5-T- 
SHARK. Free. 



COMPUTERS 



13. One of the world's 
leading PC manufacturers, 

AST develops products from 
notebooks and desktops to ser- 
vers under the Advantage!, 
Ascentia, Bravo, Premia, and 
Manhattan brand names. 1-800- 
876-4AST. Free. 



AUTOMOTIVE 



14. Presenting The 1996 
Mitsubishi Galant with your 
favorite things. For the dealer 
nearest you or a free brochure, 
call 1-800-55-MITSU. 



PopularScience 
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SINGERS'.ttWi 



Unlimited, Low Cost, Instantly Available 
Background Music from Original Standard 



Recordings! Does Everything Karaoke 
does... Better and gives you the 
Thompson Vocal Eliminator™ gk^mm 

Free Brochure & Demo Tape*W* 



LT Sound Dent PS - 1 ' mjmW ! 
7988 LT Parkway ^mT ^aa. J \ 

Uthonia. GA 30058 <4eWi r SNBTX' 

24 Hour Demo Info Request Line (404J482-2485 Ext 60 
When You Want Something Better Than Karaoke.' 



ilable 



Celebrate July 4th & All Events 

CARBIDE CANNON 

BIG BANG! ^ , $119.95 




Mammoth Cannons: 
with terrific BANG! Have 
a bang-up time at special 
events. Uses powdered 
carbide ammo. Hundreds 
of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for easy 
loading and firing, Authentic turn-of-century design. Hand- 
some decor when not in use. Made in USA to last a lifetime. 
Available in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 
$89.95 postpaid; 25" cannon (shown here) with rapid firing and 
automatic loading, $119.95 postpaid. The larger the cannon 
the louder the bang! Carbide ammo, about 100 shots, $64)0; 
3 packs for $15.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. Send for FREE CATALOG! 
The Concstoga Co., Inc., Dcpt PS, PO Box 405, Bethlehem, PA 18016 

Call l-800-987-BANG(2264)** 



STRANGE 
B00KSI 



Discover one of the most bizarre collections of in- 
credible plans, lost secrets, forgotten events, and 
strange theories ever assembled! Write for a catalogl 
m) TacIsI Learn how to make neon signs, 
IISwICm rewind motors, get high power from 
a CaIS! 1 CaIIcI auto alternators and gen- 
' aUMl ICII9S erators, build a spot 

• Homesteadinj! :: l ^zh, 

• DaavaI working solar cell, a Wimshurst 
Dvw*C« machine, shortwave radio books, 

crystal sets, Telsa Coil, Jacob's 
Ladder, Van de Graaff. More! Write 



• Radio! 

•Wind|)0Wer! fOra secS 8 df making 

• rtlOmiCfrifl D002e ' c;hlh - tanning 

UICUIHU JJ • hides, homesteading, sur- 
- ESurk UamI vival. Vacuum form 

• muui more: plasties. Leam i 0C k- 

smithing, calculus, physics. Much more! Finest col- 
lection of Tesla books! 

Write for Lindsay's Technical Books catalog! All 
books highest quality! See what you've been missing! 
Send $1 .00 (US & Canada) or $4.00 foreign airmail. 
Catalog sent immediately! Write today! 

Write/or a CATALOG! 
|/U*<> Technical Books) 

1 Box 538-WX2, Bradley IL 60915 1 

| | | Send a Technical Books Catalog! $1 .00 is enclosed! | 

| Name | 

| Street | 

^Oty State Zip J 




Highest Quality Factory-crafted 
Geodesic Domes & Floor Plans 



Cmioc 112 00 

kcwu-CK Sacs J8.50 
Vow 120.00 



• SfAOOUS AND Opfn 

• Enmgv and Resouuce EmciENT 

• Complete Paniuzed Building System 

• CoMPtTmvav Puceo 



OfiCGON DOMC, INC 1-800-572-1943 

3215 MtWiw Lnt, Witt PS. ll|tu, 0* 17411 



CHOP-TASK 



The Original Home Machine Shop 
Designed In USA by Shoptask 

. I 



3 Versions 10 ChOOM 
CNC Capability 
3 Axis Power 
Feed Available 




1-800-343-5775 



17" Swing 
it x 18 Mill Table 



FREE BROCHURE 



DEMAND THE BEST 



SHOPTASK P. O. Box 186, Aberdeen, WA 98520 

SINCE 1961 



Revolutionary • Easy to Use 

TRIMMER 

ON WHEELS ! 

The DR* TRIMMER/MOWER 

rolls "light as a feather" on two 
BIG WHEELS! 

TRIMS far easier, better, more 
precisely than hand-held 

trimmers. MOWS - made 

everything from 
whole lawns 
(even wet!) 
to tough, 
waist- 
high 
growth 
with_ 

ease! V¥{<fttl 

Even CUTS BRUSH and 

saplings up to 5" thick with 
optional blade! Far safer 
than ordinary brushcutters. 
The easiest to handle 
J trimmer, mower, or brush- 
jjji^ cutter you've ever used! 





Please mail coupon today for FREE DETAILS about | 
the Revolutionary DR* TRIMMER/MOWER includ-l 
ing prices of Manual and Electric-Starting Models and j 
"Off-Season" Savings now in effect. 



Name_ 



J Address 
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iCity 


State 


ZIP 





TO: COUNTRY HOME PRODUCTS* ! 



Dept. 798, Ferry Road, P.O. Box 89 
Charlotte, VT 05445 



CABLE TV DESCRAMBLERS 

• Quantity Discounts • 24 Hour Shipping 

• Save Money Don't Rent 
MOBODY BEATS OUR PRICE 

Call Us Last For Best Price 



Anyone Implying theft of service will be denied service 
VCI - NO FLORIDA SALES 



Earn $4,000 Per Month 
From Your Home 
With A Computer! 

J 




Begin part-time and still retain the security of yout 
present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary — easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 

1-800-343-8014, ext. 109 

Computer Business Services, Inc. 



PAINT REMOVAL - 
and SANDING TOOLS 



• POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

• STRIPS 1 SO. FT. IN 15 SEC. 




S3M SANDER VAC 




• FOR OUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 

AMERICAN INTERNATIONAL TOOL INC., INC. 
1 -800-932-5872 (401)942-7855 ^ 



For advertising rates 
for this section, 
write or call 
Diane Pahl 
Direct Response Manager 

POPULAR SCIENCE 

6049 Dwight 
Dearborn Hts., MI 48127 

Tel #: (313) 730-9717 
Fax#: (313) 730-1298 
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Learn quick, low cost, in spare time at home. 



10 EXCITING WAYS YOU CAN EARN UP TO 
$2,000 A WEEK A IN YOUR OWN BUSINESS. 



How would you like to be your own 
boss! Call all the shots! Set your own 
hours! Enjoy financial security and a 
better life for you and your family! Be 
highly respected! It's easier and quicker 
than you think ...With Foley-Belsaw s help. 

Here are 10 of the hottest career 
opportunities of the '90s! Choose any one 
and you'll be well on your way to owning 
your own profitable Big Money-Making 
Business. Thanks to Foley-Belsaw and their 
easy-to-follow hands-on do-it-yourself 
technical service training, you can learn 
at low cost in your spare time at home 
and start making big money quick! No 
previous experience or special education 
necessary. 

This is a once-in-a-lifetime oppor- 
tunity. Take that first step now. Pick the 
business that interests you the most and 
send in the coupon for Free Information 
today! No obligation. No salesman will 
call. Don't put it off and let your future 
slip through your fingers! 



« YOUR OWN Rncc 

^%Serv, ce Technic/an. 




1. LOCKSMITHING With rising crime rates, people are 
seeking more protection than ever before. Professional 
locksmiths are in great demand. Course in Burglar and 
Fire Alarm Systems included at no extra cost. 

2. SMALL ENGINE REPAIR There's an acute shortage of 
qualified Small Engine Repairers — many technicians have 
found this to be a profitable business 52 weeks a year. 

3. SAW &. TOOL SHARPENING 90 cents out of every 
dollar you take in is cash profit! The work is easy — 
machines do the work for you. 

4. UPHOLSTERY Instead of buying new furniture, more 
and more people are re-upholstering to save money. 
And repairing damaged furniture will add additional big 
profits in both commercial and consumer markets. 

5. WOODWORKING Build over $3,000 worth of fine 
furniture while you learn. Create heirloom-quality 
furniture for customers or to sell. Save thousands on your 
own home repairs alone. 

6. GUNSMITHING Collectors and hunters pay big money 
for professional expertise to keep their guns in tip-top 
condition. Law enforcement officers have their weapons 
serviced regularly. 

7. VCR REPAIR Our unique "Fundamentals Method" 
concentrates on the mechanics involved in 90% of all 
repairs, without wasting time learning unnecessary 
electronics. Our way is faster, simpler, lower cost. 



8. COMPUTER REPAIR There are over 60 million personal 
computers in service, 50,000 new ones sold every day! There 
are just not enough technicians to service them. Customers 
will pay you bi g bucks to keep their PCs running. 

9. SATELLITE DISH/TV/ELECTRONICS SPECIALIST Few tech- 
nicians are equipped to service this fast emerging field. Foley- 
Belsaw gives you Satellite Dish technology (including new 
mini-dish) , along with electronic expertise to make big 
money servicing TVs and other devices. 

10. PERSONAL COMPUTER PROGRAMMING Drastic short- 
age of qualified computer programmers can mean big earn- 
ings in a career for you. Learn fast at low cost. 



MAIL TODAY FOR FREE INFORMATION. 



Foley-Belsaw Institute 6301 Equitable Road 
Kansas City, MO 64120-1395 

YES! Without obligation send me the following free information 
kit (please check only one). I understand no salesman will call. 

□ LocksmKhlng Dept. 12717 □ GunsmHhlng Dept. 92201 

□ Small Engine Repair Dept. 52599 □ VCR Repair Dept. 62396 

□ Saw &. Tool Sharpening Dept 21544 □ Computer Repair Dept. 64293 

□ Upholstery Dept. 81 1 50 □ Satellite DIsh/Electronlcs Dept. 31 1 71 

□ Woodworking Dept. 43481 □ P. C Programming Dept. 351 19 

Name 



Address. 
City 



State 



-Zip_ 



L » Cal^TOLL-FREE ±-800 JS7^2J 00_ _ j 



OWN A MACHINE SHOP 

Do your own machining and shop work with 
a Smithy 3-in-l Lathe • Mill • Drill 



Choose from 47 



Career Opportunities! 

Get Your Specialized Associate Degree 
or Career Diploma at Home in Spare Time 
Now without attending classes and 
with no previous experience, you 
can train for a money-making 
career ..even get a Degree. Send for 
free facts in the field that interests 
you most. See how easy it is to train 
at home for a new career or job 
advanc ement. No obligation. 

1-800-595-5505 Ext. 9112 

CALL ANYTIME — 24 hours a day. 7 days a week. 
^ _OflMAJL COUPON TOO AY!_ 

International Correspondence Schools 
° Dept. APCS95S, 925 Oak Street, Scranton, PA 18515 





Send me free facts how I can study at home for the career I've 
chosen. No salesman wil visit CHECK ONE BOX ONLY! 



ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS 

□ Business Management 

□ Accounting (text based) 

□ Accounting (computer disks) 

□ Bus. Mgmt. — finance Option 

□ Bus. Mgmt. — Marketing Option 

□ Applied Computer Science 
CAREER DIPLOMA COURSES 



ASSOCIATE M SPECIALIZED 
TECHNOLOGY DEGREE PROGRAMS 

T! Civil Engineering Technology 

□ Mechanical Engineering Tech. 

□ Electrical Engmeermg Technology 

□ Electronics Technology 
D Industrial Engineering Tech. 



□ High School 

□ Auto Mechanics 

□ Surveying & Mapping 
y Drafting 

□ Air Conditioning & Refrigeration 

□ Wildlile/Forestry Conservation 
C Diesel Mechanics 

□ Electrician 

□ Small Business Management 

□ Gun Repair 

□ Electronics 
Lj Bookkeeping 

5 Medical Ottice Assistant 
n Dental Assistant 

□ Legal Assistant 

□ Fashion Merchandising 
I □ Motorcycle Repair 

| □ Hotel/Restaurant Management 

i Nirnt 



Address_ 



□ Catering/Gourmet Cooking 

□ Computer Programming 

□ Personal Computer Specialist 

□ Computer-Assisted Bookkeeping 

□ PC Repair 

□ Desktop Publishing & Design _ 

□ Secretary with Computer S 

□ fitness 4 Nutrtlon SI 

□ TV/VCR Repair * 

□ Photography 

□ Animal Care Specialist 

□ Journalism/Short Story Writing 

□ Interior Decorating 

□ Florist 

□ Teacher Aide 

□ Medical Transcriptions! 

□ Professional Locksmithing 

□ Appliance Repair 

M« 



_Apt. #_ 



I 

|_Pt"»« j_ ^ _) J 



City/Stale.. 



_Zip_ 




for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 



CONCRETE MACHINERY CO., INC. 



P.O. Box C99, Hickory, NC 28603 , 



A- 



(her 1/b OanHBts 



IMOVIES! 

more SPORTS! 



FOR 

your MONEY! 



RCA 18" SateMe M & Btg Screen TV'S 

Payments ss low as S20 mo. 

BUY DIRECT & SAVE! PIS 



Call lor More Inlormation ft Color Catalog! I •800-553*5443 



WOOD HEAT 

1 — — Forced air or 
^•i hot water furnaces 

mT Charmaster* 

LI I 218/326-6786 2307 C HWY2W 

GRAND RAPIDS, MN 55744, 



SINGERS! 

Unlimited, Low Cost Instantly BBv 
Available Background Music ^NaWr 
from the Original Recording! Does 
Everything Karaoke does.... Better and 
gives youlhe Thompson Vocal Eliminate 

Call for Free Brochure & Demo Tape. 
LT Sound Dept PS 2 7988 LT Parkway 



REMOVE 
VOCALS 



Lithonia. GA 30058 
24 Hour Demo Info Request Line 
(404)482 2485 - Ejtt 602 
When You Want Something Better Th.i 



Earth 
day isn't 
over. 



This magazine, along with the other eleven 
publications of Times Mirror Magazines, wishes 
to commend the following advertisers for their 
participation in the Partnership for Environmental 
Education program, which was created by Times 
Mirror Magazines to encourage and attract the 
most qualified young men and women to the 
highest levels of the study of environmental 
problems and their solutions. By supporting 
this conservation initiative, these advertisers 
themselves have become part of the solution. 



ACE HARDWARE 

BCS AMERICA 
BIO LAB INC. 
CHEVROLET 
COORS 
DODGE RAH 
EDISON ELECTRIC INSTITUTE 
ELJER 
EISKARS 

FOUR SEASONS SUN ROOMS 
GOODYEAR 
HQMEUTE 
HUSQVARNA 
JOHN MERE CO 
JOHNSON CAMPING/EUREKA! TENT 
JOHNSON FISHING/MINN KOTA 
JOTUL STOVES 
KEMP COMPOSTUMBLER 
KLEAN STRIP 
KMART 
MOBIL 

MUTUAL Of OMAHA 
POUUN 
PRESTONE ANTIFREEZE 
RAINHANDLER 




REEBOK 

RYOBI 
SNAPPER 
TOYOTA 
TROY-BILT 
U.S. STEEL 
VALVOUNE 

WAL-MART 



FIX IT 
YOURSELF! 

^ »Easy to use! 
•Save Money! 
•Save Time! 
■As low as $895 



For FREE Catalog Call: 

1 800 345 6342 

(Ask for operator PS) 



EJ Smithy 

or write: 

Smithy DepL PS 
PO Box 1517 
Ann \rhor, MI48I06-1S17 



Make '25 to s 100 per hour 



with 



<Badgefk1Vl*nit 




Yes. it s really possible by making and 
selling bright colorful Badge-A-Mimt 
buttons Buttons are proven money- 
makers at tairs. Ilea markets, con- 
ventions, or anywhere people 
congregate They re fast and easy 
to make with Badge-A-Mimt and 
inexpensive! 

Send lor a FREE full color 
catalog or send for a 
Starter Kit. only $29 95 
plus S4 25 shipping 
(IL residents add S1 87 lax) 



Badge A Minit, Dept. Boi 800, LaSalle, IL 61301 

CALL 1-800-223-4103 



The amazing walk-behind brush cutter! 

The DR® FIELD and 
BRUSH MOWER 

CLEARS & MAINTAINS meadows, pastures, 
woodlots. wooded and rough non-lawn areas 
with ease. CUTS tall grass, weeds, brambles, 
tough brush and saplings up to 1" thick. 

CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like 
hand-held brushcutters and sicklebar mowers. 
Perfect for low-maintenance wiidflower 
meadows, European-style 
woodlots, walking paths, 
or any area you only want 
to mow once a month 
or once a season! 

• Sett-Propelled 

• Mows up to 1/2 
acre per hour! 

• Optional Electric- 
Starting 

•8HP 




PARTNERSHIP FOR ENVIRONMENTAL EDUCATION 



■ Please mail this coupon TODAY for complete FREEi 
i DETAILS of the DR* FIELD and BRUSH MOWKRi 

'including prices, specifications of Manual and ELEC-' 
jTRIC-STARTING Models, and "Off-Season" Savings! 
mow in effect. There is no obligation. i 

I Name * 

I. .. PSC »' 
I Address .0 

| City 



_ Stats . 



.ZIP. 



I To: COUNTRY HOME PRODUCTS*. Dept. 798F i 
I Ferry Road. P.O. Box 89. Charlotte, VT 05445 J 



:able tv 

3ESCRAMBLERS 



si Prices in the U.S.A.! We Will Beat Any Price! 




Jerrold. Scientific Atlanta, Panasonic 
Pioneer Green, FTB3. SA3, Super-Pio 



Jerrold Impulse & Starcom series (Stealthy 
ci. Atlanta inc. 8536/*, 8580, Drop-field (M80) 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 

1-800-818-9688 

MD ELECTRONICS 

875 S. 72nd ST., OMAHA, NE 68114 




DOME 



Pre-cut dome home kits in a variety of floor plans up 
to 3,000 sq. ft. Complete kits start as low os $6,795 
Attractive, easy-to-assemble, energy efficient SI 2 for 
new 100 page catalog package. Color video $10 more. 



TIMBERLINE GEODESICS 

01 5 Blake St., Berkeley, CA 94704 1 -800 DOME HOME 



THE BEST BUYS IN SPIRAL STAIR KITS! 



METAL 



OAK 



VICTORIAN 




unto 
uim> i 
Ui» 



0 



Only 

s 3300 

For 4 ' Diameter 
1 1 Riser Kit F.O.B. 
Broomoll, PA 




Shown V dam. with 
opttonol Srott Handrc 
rrt-B*lwc*fi Spindles 
and Scroll Tread EndY 



■Diameters 3'6" to 7'0" 'Diameters 4'0" to 6'0" •Diameters 4'0" to 6'0" 

•Kits or Welded Units •All Oak Construction •Weight Saving Cast Aluminum 

• All Kits available in Any Floor-to-Floor Height and BOCA/UBC Code Models. Made in the U.S.A. 



SAFE, EASY-TO-ASSEMBLE-KITS 

Melal Kits in stock for immediate shipping or pick-up! 
SHOWROOM/WAREHOUSE LOCATIONS IN: 



Broomall, PA 
Pomona, CA 
Sarasota, FL 
Houston, TX 
Chicago, IL 
Stamford, CT 



(610) 544-7100 
(909) 598-5766 
(813) 923-1479 
(713) 789-0648 
(708) 952-9010 
(203) 325-8466 



Call or Write for Free 32 Page Color Catalog: 

Toll Free: 800-523-7427 Ext. PS 105 The Iron Shop, 
Dept PS 105, , PO Box 547, 400 Reed Rd , Broomall, PA 19008 

Name ' 

Address 



City. 



State, 



_Zip_ 



From the Leading Manufacturer 
of Spiral Stair Kits™ 



MasterCard • Visa ■ Amex • Discover 



THE IRON SHOP. 

©1995 The Iron Shop 



=ROM FRONT... 



TO REAR... 




GRA 

CHEROKEE "^B 

MAT SHOWN ^ 

MATS IN 
RICH MATTE 
BLACK WITH 
A RED PINSTRIPE 



HERE'S PROOF. Only WeatherTech* mats 
give you all-season protection like this: up to 
13 lbs. of pliable virgin rubber that's 
channeled so deep it can trap and hold 
up to 1 1/2 quarts of water, slush or 
a sand! It doesn't curl, crack or harden, 
a even in sub-zero temperatures. 
§§!. WeatherTech® mats are attractive, 
with a high-tech design manufactured 
to fit what you drive. MORE 
PROOF. You may not know it, 
but Cannon " or England, the 
manufacturer of 
WeatherTech?*, is an original 
equipment supplier to Ford, GM, 
Honda, Toyota, Lexus, Mercedes, 
Nissan, Audi and others. 
PRICED TO BE THE WORLD'S BEST MAT 
VALUE: Typical car mats can cost a small fortune at a 
car dealer, but WeatherTech® mats are anything but typical! 




Deep grooves trap 
ana hold snow 
mud or sand 



Anti-skid ridges 
prevent slipping 



FRONT SET: 




FRONT AND 


per set 




REAR SET: 


*44.95 




-79.95 


plus 
$7 snipping' 




complete. 
Free snipping* 





WeatherTech 9 liners 
take a back seat to no 
one when it comes to 
cargo area protection. 
Our tough, durable 
liners are molded to 
your specific vehicle . . . 
exactly! The WeatherTech" 
liner is engineered to grip 
your cargo and minimize 
load shitt plus a 3 inch 
high lip to contain spills. 
So now for the first 
time, WeatherTech 1 ' 
protection can be 
yours from front 
to rear! 





SPORT UTILITY LINER APPLICATIONS: 1 

Blazer • Bravada • Bronco • Cherokee • Grand Cherokee 



Explorer-Navaio • Jimmy • Land Cruiser • Montero • Rodeo/Passport 
Range Rover-Discovery. County. 4.0 SE • Patftfinder 



ANY COMBINATION, 
AND WE SHIP FREE! 



Suburban • f ahoe • Trooper • Wrangler • Yukon • 4Runner 
MINIVAN LINER APPLICATIONS: 

Aerostar (Ext.) • Astro/Safari (Ext.) • Gr Caravan 
Gr, Voyager-MFV»Or)yssey»Previa»Tct C> Villager/Quest • vVindstar 
AUTOMOBILE TRUNK LINER APPLICATIONS: 

Accord • BMW 3. 5 Series • Camry • Concorde 
Intrepid • Lexus ES300. LS400 • Maxima 
Mercedes C". "E ", "S" Class • Taurus/Sable • Vision 



Order Today: 
1(800) 441-6287 



MATS TO FIT MOST DOMESTIC AND IMPORTED 
CARS, TRUCKS, VANS, AND SPORT UTILITY 
VEHICLES: 

Acura • Alfa Romeo • Audi • BMW • Buick • Cadillac Chevrolet 
Chrysler • Daihatsu • Dodge • Eagle • Fiat • Ford • GEO • GMC 

Honda • Hyundai • Intiniti • Isuzu • Jaguar • Jeep • Lexus 
Lincoln • Mazda ■ Mercedes • Mercury • Mitsubishi • Nissan 
Oldsmobile • Peugeot • Plymouth • Pontiac • Porsche 
Range Rover • Renault • Rolls Royce • Saab • Saturn 
Sterling • Subaru • Suzuki • Toyota •' VW • Volvo 

WE GUARANTEE YOUR SATISFACTION. 

It you are not happy with your order, return your unused 
mats or cargo liner within 30 days for a complete refund, 
less shipping. 



"We pay shipping within the 
48 contiguous states on 
orders of a front & back set, 
two or more sets, or a 
combination of mats and 
cargo liner. Extra shipping 
charge may a,pply outside 
the 48 states. It paying by 
check send checks payable 
to MacNeil Automotive 
Products Ltd. IL residents 
add 6 3/4% sales tax. 



We've 
Got You 
Covered 



Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 

We usually ship within 48 hours. Simply tell us the 
make, year and model, and we'll send you the 
WeatherTech/* mat or liner engineered to fit. 
Express shipping available. 



i 



WeatherTech is a registered 



Automotive Products Limited 

2435 WISCONSIN STREET 
DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 

trademark ot MacNeil Automotive Products Limited 



ULTRASONIC PEST REPELLER 

GUARANTEED TO REPEL RODENTS 



MICE, RATS 
SQUIRRELS 
FLEAS & BATS! 




SALE 

19 



95 



'Thousands report: Roaches, 
Spiders, Ants, Crickets, Flies — 
GONE! or your money back! 

USES NO DANGEROUS POISONS! 

This is the "proven effective" 
pest repeller and not a "cheap" a 
imitation. Harmless to humans y' 
and non-rodent pets. One unit 
covers approx. 500 sq. ft. The 
American designed and engineered unit carries 
both theprestigious EPA EST #47260-NV-01 and 
PCP ACT Reg. #21465 Canadian Registration. UL 
listed. Millions in use for over 10 years. No Poisons 
or Traps, No Disgusting Mess, No Disease 
Bearing Pests to pick up. The Safe, Clean, Easy 
Way to get pests out of your home! SAFE and 
EFFECTIVE in houses, apartments, offices, barns 
etc. One year warranty and 90-day money back 

Guarantee (less P&H). ONE unit $19.95 plus $3. 
&H; TWO units $35.95 plus $4. P&H; SAVE 
$37.75! FIVE for $75.00 postpaid. Send Check, 
M O. or VISA/MasterCard Acct. #, Exp. Date and 

Signature to: FAX Order: 203-226-0338 ©1994. 

WILLOWS GENERAL STORE, Dept. PR- 248 
179 Post Road West, Westport, CT 06880 
Credit Card Orders 1-800-770-1155 

*Mfg. has on file over 12,000 end user questionnaires. 



HAUL Fl 

with never-before 



The Revolutionary 
DR* POWERWAGON 
hauls up to 800 lbs. up 
slopes or down 
with INCREDIBLE 
EASE! 




BIG 

POWER- 
DRIVEN 
WHEELS 
& 4 speed - 
transaxle l(.0°°) 
let you move from 344*4091 
a slow to brisk walk over rough or smooth ter- 
rain. POWER REVERSE gets you out of tight 
spots! DUMP BED makes it easy to unload 
gravel, soil, firewood and rocks. Made to 
order for suburban/rural property owners, and 
businesses of any size; pays for itself over 
and over in time and labor saved! 



Please call or mail this coupon today for FREE DETAILS 
i of the Revolutionary DR* POWERWAGON including I 
j prices, specifications, etc. of all models with and without | 
i Electric Starting, and "Off-Season" Savings now in effect! 1 

i 



I Name _ 



I 



• Address, 

• City 



. State . 



.ZIP. 



psc 5 
1 

o 



Save on Cable rental fees! 

CABLE TV 

DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE 

COMPATABLE REPLACEMENTS 
FOR MOST MAJOR SYSTEMS 

• 24 HOUR SHIPMENTS! 

• 30 DAY MONEY BACK GUARANTEE! 

• QUANTITY DISCOUNTS! 
MASTER CARD • AMEX • VISA • C.O.D. 

1-800-284-8432 

Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer s Expense. 

CABLE WAREHOUSE 

10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) 
Anyone implying theft of service 
t ' will be denied assistance. A 





'/IV — ANY SIZE — 
STEEL • ALUMINUM • WOOD 
BRASS • STAINLESS 



Shipped in a Complete Unit or KM 
$425 & Up 



Free Brochures 
TOLL FREE 
(1-800-231-0793) 





you Can Drill Your 
Own Water Well 



Since 1962, thousands of happy 
gardeners and homeowners 
around the world have discovered 
the Hydra-Drill'" secret. They 
drilled their own wells and their 
gardens prove it! You can, 
too. Call or write us today 
and we'll send you a big, 
free package of informa- 
tion about drilling your 
own well w ith the 
Hydra-Drill'" 



Ask 
about our 
"How To..." 
video! 




Call Today for FREE 
Water Well Drilling 
Information Package 

1 -800-333-7762 

v (Ask for Operator 7762) 




[dileepRock' 



'7762 Anderson Road ■ 
i Opelika, AL 36802 

□ YESI Send the FREE INFORMATION PACK AGE and the _ 

illustrated guide HOW TO DRILL YOUR OWN WA TER WELL. \ 



i To: COUNTRY HOME PRODUCTS*, Dept. 798N i 
L _ J^Ht Rqad,_P_q. Box_89 J^hartotte, VT 05445 J 



Phone (mutt havt) 



1MB DmpRmI 



LITTLE BY LITTLE, 
OUR WATERS ARE LOOKING 
LESS LIKE ART 
AND MORE LIKE TRASH. 

There are toxic chemicals in 
our water. Such as oil. And pesti- 
cides. 

You might think industry 
is to blame. But they're only part 
of the problem. You and 1, in our 
everyday lives, are also responsi- 
ble for a tremendous amount of 
water pollution. 

However, we can all help pro- 
tect our water. For example, use 
less toxic household cleaners and 
practice natural lawn care by 
composting and using fewer 
chemicals. And instead of pour- 
ing used motor oil onto the 
ground or into storm drains, sim- 
ply take it to a gasoline station 
where it can be recycled. 

To find out more, call 
1-800-504-8484, and we'll send 
you additional information on 
how you can help protect our 
rivers, lakes and oceans. 

That way we can turn this 
terrible tide around. And restore 
the beauty to our water. 

CLEAN WATER. 
IF WE ALL DO A LITTLE, 
WE CAN DO A LOT. 



AC 

ipan Ad Count 



Natural Resources Tn*fl 
Defense Council Japan AdCounal 



A Public Service of «-» r~n/\ 
This Publication OfclTrA 



Copyrighted mal 



0 P II L II R SCIENCE DIRECT 



worn 
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UNIVERSAL CRIU€ TVrCUNV€RT€R & 

D€SCRnMBl€R 



WE CARRYALL MAKES AND MODELS 

^scientific atlanta® •jerrold® •zenith® 
•pioneer® •stargate® •intelestar® 



• Picture Improving Energizer Cables 

• Video Stabilizers • Universal Remotes 

• Bullet Protectors & Immunizers 

• DEALER INQUIRIES WELCOME 

• FULL WARRANTY GUARANTEED!! 





^ Rfc"^*P 



Order Toll Free: SIS 

1 -800-835-2330 

Order by C.O.D., Check-Vla-Phone or VISA / MC 

Please have the make and model # of the equipment used in your area. 



MULTI-VISION CLCCTRONICS INC. 



MTEUStAH JE.HHOIIJ MAHT.AU HANAMJWIt /tNITM. P«)Nt t M ht.lt N ! I> K; All AN TA IOCOM * »1C?UM£ •* A PICtUWt m 
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I pMuh ■ "i" r. ,.„.,.,.,,■ MA-Vann (licwnia b m no way '">'' »"i > *>"' <abow hmOumI cwnoanan ■ co<potA«K*ia 



CABLE TV CONVERTERS 



SaveSWOs 
•All makes and models 
•Years of customers 
complete satisfaction 
•Quality Equipment 
•Shipped within 24 hrs 
•Free catalog 



L&L ELECTRONICS INC. 

1430 Miner St. Suite 522 Des Plaines. IL 60016 

1-800-542-9425 

Purchaser must agree to comply with ahrt State and Federal 
laws regarding private ownership ot cable TV equipment. 



CABLE T.V. 
CONVERTERS & 



Descramblers 




NICS 




14937 Industrial Kd. 
Omaha NE 68144 



& 13 Month Warranty. 

Friendy, Courteous Service, 
rf- Buy 2 save 10% on second unit. 

FOB A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 



1-800-729-1776 



NOW! A Galaxy of Savings 



Get rid of endless monthly 
i equipment rental fees! 



Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
of your TV. 




CONVERTERS & DESCRAMBLERS! 

Everqucst • Panasonic • Jerrold • Zenith • Pioneer 
Scientific Atlanta • Oak • Eagle • Hamlin • Tocom 



1-800-624-1150 



Member of 
National ( ixnumcr 
Cable A»*ociaiioo 



875 S. 72nd Street • Omaha, NE 681 14 



INTRODUCING 



BASE BAND 



Replaces JERROLD & SCIENTIFIC ATLANTA Products 




Features: 

• Built-in Descrambler 

• Infrared Wireless Remote Control 

• Programmable Parental Lockout 

• Switched Electrical Outlet 

• Audio-Video Ports 

• Sleep Timer 

• Auto Fine Tuning 

• Volume Control 




875 S. 72 Sleet • Omaha, NE 68114 



CHtJ. KOH 1-800-GS4-11SQ FOR YOUR FREE CRTRLOG! 



10 22 95 
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ALL MAKES AND MODELS AVAILABLE 

COURTEOUS & PROFESSIONAL SALES REPRESENTATIVES 




ASK ABOUT OUR STARGATE SST • 30 DAY MONEY BACK GUARANTEE 



FREE CATALOG! 



CAIL TODAY FOR YOUR FB 

1 -800-643 



SHOW TIME, 

643 N. 98th Street, Ste. 260 • Omaha, NE 68114 
COD • M«|or Credit Cards 





Ca 




• 


escramblers %2Z£Z \ 



For the amount of money you spend each year on 
cable rental, you could own your equipment. 

1 You Now Havk A Choice... 

I -7-*' u rn save money by purchasing your cable 

equipment. Access all premium and basic 
channels. We offer the lowest prices on all 
Hflp major brand names including Zenith, 
Jerrold, Scientific Atlanta. Tocom, and 

Pioneer. FREE 30 day trial period 

and 1 year warranty. So, if you are tired of the rising cost 
of cable TV... 



800/334-8475 



MasterCard • VISA ■ AMX . COD 



Call for your 
free catalog today 

Add-on Cable Company 



BUILD A BIKECAR Bp anywhere 

1 SEATER • 2 SEATEfl • PICKUP 

BIKECAR! The Amazing Mini Ca 

ou Build with Bike Par 

Complete 1 Sealer 
Plans only $12.95. 
For 2 Sealer or Pickui 
Plans add $5.00 eacl 
■II 3 lor only $19.95 To Order 
Send Check or MO. VISA / MC 
Orders Call 1-904-854-8324. 




BIKECAR 
CORP. 
PLAN DEPT. 
P.O. BOX 72 
OCALA. FL 34476 



CABLE TV 
DESCRAMBLERS 



11-800-233-93881 



FREE CATALOG 

GUARANTEED BEST PRICES IMMEDIATE SHIPPING 

APPLE ELECTRONICS 

31fl9 Swnilan St Su-le 257 Holiyv.ood fL ))02< 



mmblers 










SB 







Call for a FREE Catalog 



Why 
Rent 
when 
you can 
Own? 

3£ C0D 



/JtKilhiiiiiiiii 

ENTERPRISfci, 



We offer a Gnlaxie 
of selections 

• Panasonic 

• Jerrold 

• Pioneer 
•Zenith 

• Scientific Atlanta 



r 13729 183 N. • Suite 610-124 • Austin. TX 78750 



CABLE TV BLOWOUT 



"The Originals" 



new !!! 

NovAvisioN & Millennium" 3 ® 

Revolutionary new universal one-piece 
converters and descramblers. Fully 
activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 
Options include: 



• Picture in Picture 

• Simultaneous 
watch/record 

• Channel ID 

• Volume/Mute 

• Parental control 



• On-screen display 

• Stereo 

• Last channel 
recall 

• Favorite channel 

• Ch 3/4 switch 



All Other Models Available 
30 Day Free Trial 
1 Year Warranty 

Best Dealer Prices Available Anywhere! 

Jorrold. Soantil.c Atlanta. Plonaof ... rag.aterao Iraovmarhi 
■nO all roteroncM at lor HJanliltcanon purpose* only 



Jkrrold® TvT & TnT 

ACTIVATES ALL JERROLD 
EXCEPT BASEBAND 

Scientific Atlanta® M80 

ACTIVA TES ALL SCIENTIFIC A TLANTA 
EXCEPT BASEBAND 

HEW IMPROVED!!! 

Pioneer PIO-III© 

WORKS ALL PIONEER SYSTEMS 

Call for your 
FREE brochure today 

MicroCom Inc. 
800-665-2002 

MasterCard • VISA • AMX • COD 



^ NU-TEK Cable TV Converters 

Leading the way to excellence 

DESCRAMBLERS 

NU-TEK ELECTRONICS 
offers all major brands of 
cable TV equipment 



t BE s T ie 




STARGATE SST 
Features include: 

• Upgradeable card slot 

• Volume control 

• Parental control 

• Audio/Video ports 

• Sleep timer 



CALL FOR OUR FREE CATALOG 

1-800-228-7404 



• Li 



BUY FACTORY DIRECT an d save 

•1<I JTTil 





$199 



Dealers & Exporters ____ 

Welcome ■ " r: > f=S 



Cable Descramblers 



We'll beat anyone's price! 

I Year Warranty 100% Money Back Free Catalog 

Filters * Converters * Accessories 



ORION Electronics 
Efl 1-800-379-39761^ 



TECT10N FOR Cars, Truck*. RV's, 
i. Docks, Hot Tubs, Greenhouses, 
Motorcycles. Roots. Paintbooth, Concrete. 
Workshops. Gov't and Industrial Contracts, Sandblasting, 
Camp or Temporary Shelter, Walkways, and More 1 
HEAVY-DUTY Steel Frame Durable Dupont® Cover 
with Zipper Door Sizes Available from 5' to 60' Wide, 
up to 30' High, Any Length Withstands Rain, High 
Winds, Sun, Sap & Heavy Snow. No permit Property 
taxes or required Assembles and Anchors Easily 
Covers last up to 20 Years. We Ship to Your Door 1 



CALL NOW TollFrw 1-800-932-93*4 I Ext. 

203 781 8000 J 227 
FAX: 203-781 8005 




• No machintng ■ Car towafite 

• Under $1,200 to bu*J 

• in use over 8 years t 

<AD 



P O Bo» 606, Dept S • Dm«v«lc VA 24083 • 1-80C-81 7 5267 



108 



10 23 96 




^cpy any fenmtougM tape 

Cord and RC Plugs Irtiuded i 



/ALL NOW! FREE 30 Day Trial! 

neon ciccTRonics 



1 -800-676-6342 




3UMARK 
?5 Yard Range folding slingshot stores 
ammo In handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra 
band assembly. Post, paid 
$15.00 total 

RUMARK* 
NAPSHOT brand 
ubberband Gun shoots 6 
tots In rapid-fire action. Long12" 
irrel snaps bands up to 30 feet, 
ack plastic stock & rotating starwheel. 
eludes 12 powerbands. $12.95 postage pd. 
end your check or money order to: Trumark 
335 -P 38 th St. Boulder, CO 80301 



CREDIT CARD ORDERS : 1 800 878-6272 




2f 



RAPID FIRE — 6 SHOO Tin 

s POTATO CANNON 

Ravorvar Sty* 
Shoots PotttoM 200 yds. 
Hardware store bought items /PVC Pip* 
jOetaJed assembfy manual rW Photo* 

PLANS 
ONLY $15.95 
add S 3 50 postage 
Sv-xtOwU o-ManayOntorTo 

i ecfi League 

PO Box 311611 CrftOnCardCMwiOn!, 

Birmingham, AL 3523ltSR: 1 - ?05 - 94 1 - 1445 



ju i en 



CABLE TV 
DESCRAMBLERS 

Everything you Want, and more!!! 



FREE 

Calling Card 

With 
Every Order! 



Don't settle for less. Call us for: 

Low Prices on Brand Name Eouipmeni 
Friendly. Professional Service 
Brand New. State-of-the-art CATV Boxes 
30 Day Money back Guarantee 



t Year Warranty 

Big 
Quantity 
Discounts! 



1 -800-669-4258 

Mail Order Services, Inc. 
6325-9 Falls of the Neuse 
Raleigh, NC 27615 



lo m 95 



MGHTSCOPEQ 

IN INTERNATIONAL J 



C1 Model jm^ ■ 

s 379°° 



Dealer Inquiries Welcome 



• Factory Service • One Year Warranty 

• Direct Factory Importers 

• 10 Day Money-Back Guarantee S3 

[Free Soviet Union Collectors Item] 
Wristwatch With This Coupon! \ 

Write Or Call For Brochure 

1-405-323-3555 

PO Box 8. Dept. PS 
Clinton, OK 73601 Fax: 405-323-6601 



CABLE TV 

EQUIPMENT 

Your #1 Source for Descramblers, 
Converters and Combinations l 




I WE WILL 

MATCH OR BEAT 

ANY ADVERTISED 
OR WHOLESALE PRICE! 

SAVE $ $ $ - DONT RENT 

CALL FOR FREE CATALOG! 

Zenith Pioneer 
Tocom Century 
Jerrold Panasonic 
Oak Sigma, Scientific Atlanta 
and more! 

Call AA SUctnonicj. Today! 

800-258-9512 

CREDIT CARDS ACCEPTED 



SAWMILL $3795. 




FREE INFO 

H faacraft inc 
'XI Cunurighl l)r 

I nil, I 
.\mbent. W N221 
1-800-661-7746 
Ext. 101 



An Affordable, Personal 



Helicopter 




~ [cal as 



Mini 
500 



For Costomar Service 
or Questions Call 



Re vo/u tion 

Holtcopler Corp. 

1905 W J*u« Jamas IPS 
Excelsior Springs. MO 64024 
Credit Card Ordnrs Only 
1-8O0-637-6667 



HOOK UP TO A GREAT MOHEY-SAVIHG DEAL 

-H aa =^saaaaaaaaaaa> 

Get the latest technology in cable converters and descramblers 

• Best prices 

• Save on equipment rental fees 

• Quality mercnandise by brand-name manufacturers 

• Friendly personal service 

• Thirty-day money back guarantee 

• All orders delivered fast and 
conveniently via FedEx Economy 
Two-Day 5 " service IJPJ^ 

You'll appreciate the premium 
view when you order from us! 
Call lor free catalog 

1-800-841-7835 460 W. ROGER R0.#106, TUCSON, AZ 85705 





You Gel 3 S led Ttnuon Klyl Pre cm Instructions 8 
Sof« th<t device it lo be used tor ot — r »trtt or eurpoie* only 
Satisfaction Guaranteed or Full Refund 2 weeks delivery 

Send NOW only S895 ♦ S2 S*H : Sale Marketing Co 
_90 W. Mootgomefy Av Mo 366fi, Rockvrlte Md ?08S0_ 



CABLE 

DESCRAMBLERS 

No 800# 
No Catalog 
Just low , low prices. 

Call the rest 
Then call us for the 
best price. 

305-425-0751 

NO FLORIDA SALES! 

r KITES 

I FREE COLOR CATALOG 

I Choose from over 200 kites 

■ Many unusual & innovative designs 
| Call or write for your catalog todayl 

I Into The Wind • ieooi S4i-03w 

■ M08-P Pearl St.. Boulder, CO 80302 




^fi. - GO DIRECT-^ 

e^BLE BOX OUTLET! 




1 



QUANTITY DISCOUNTS 
OVER * YEARS EXPERIENCE 
3(1 DAY MONEY BACK GUARANTEE 
WE HANDLE NEW EQUIPMENT ONLY! 



NOW SELLING CABLE TV 
DESCRAMBLERS AND 
CONVERTERS TO THE PUBLIC! 



1-800-858-3207 



_. - , . 1-800-A-WIRE-4-U 
Plaiac Sales, Inc. 2947348 

JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 



•Special Dealer Prices! •Compare our Low 
Retail Prices! •Guaranteed Prices + Warranties! 
•Orders shipped immediately! CO D. 

★ WE'LL BEAT ANY PRICE * 

Sorry no N.J. ink-*. DcaWm Wantrd. 



cable w-: 

DESCRAMBLER 



i m 



Money Back Guarantee 

1-800-535-1843 

lOVIlST PRICES!! Quantity Discounts!! 
DEALERS WANTED g. 6 M0H FBI 
EARN EXTRA SSS SAT 10 2 CST 

rtudse f dvtt MOOCI us*d in yrur it%i v.fmn Li irg 

roll no / nei CNC Concepts Inc 

anasave: mpls mn 55449 



BEST DEALER PRICIHE! 



36 DAY f REE TRIAL! ' 1T vl 

CABLE DIRECT 



0E§CRAMBLER§ 
COIMVERTERi • FILTERS 



COPY RENTAL TAPES WITH QLR 
VIDEO STABILIZERS 




toes 



Now you can tune-m to your favorite -J 

cable TV programming and ^ 

SAVE S100 S - EVEN $1000$ t 
on plenum CALBE TV EQUIPMENT. 

FREE Cable TV Catalog. , m J m ; m 



n MODERN ELECTRONICS p^tt 
L_ ! 1 -800-906-6664^ 

E| 2125 S. 156TH CIRCLE • OMAHA. HE 68130 LJ 



SHOPS • STORAGE BUILDINGS 



Easy Do-lt-Yourself Construction 

• Factory 

Direct 

• All Steel 

• American 

Made * 



25x30 Roof & Sidewall System 
$4,155 Value NOW ONLY $2,347 



Some other sizes available 

MIRACLE SPAN 

1-800-222-7885 
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ALTERNATE ENERGY 
SAVERS 



IN STANTLYI 

Md tens of yaart of AAA o«dt In your cmoti «!« 
"OVHRNiGHT" 100% Li 
"1 FBI,DMV(DUI) Go/dfPSJ 
^ Files too... po Box 15574 



FREE DETAILS 



ZA 90209 




SAVE UP TO 45% LOW MONTHLY PAYMENTS! 



ItytottwyWnct 14X74 .20X26 

d it yourself !!! 2S X M ' 40 X 72 >^=g\ 
TW PaHx) liMq f„ M Tour N.nh ' I — I 

cautooay 800-888-4606 



CABLE TV DESCRAMBLERS 



All major brands ' Money-back guarantee 
BELOW WHOLESALE PRICES • 2 YR. WARRANTY 

ABSOLUTELY THE LOWEST PRICES! 

WE BEAT ANY PRICE... NOBODY BEATS US! 



RP ELECTRONICS 

1-800-304-3604 



POCKET PHONE DIALER 



■(-ELECTRONIC ORGANIZER 
Automatically dials stored numbers at 
a touch of a button Links phone 
number and calling card number for 
easy direct dialing 1 OK memory 
stores 240 » s A names Built in VX 
_ ktor.DigiUl Diary .Data Secunry, 
Scheduler with AlajTning Appointment Reminder] 
ER NOW' GET FREE .SHIPPING 




Ctock^Ca 

?en§ L 14»'.»5 "cnecTor moToT^Arofir (/ J 
P O Box931.DeptAI0A. Everett MAtH149 t/ -^ 



DO YOU HAVE A PRODUCT OR SERVICE TO 
ADVERTISE IK POPULAR SCIENCE' 
For information on how to reach our 
1 .8 million responsive readers each month, 
call, fax, or write us today. 
Randl Cohan 
Tel (800) 445-8714 • Fax (818) 779-5568 
POPULAR SCIENCE DIRECT 
8 Park Avenue, 8th Floor 
New York, NV 10016 



ALL-TERRAIN VEHICLES 



GO ANYWHERE! 



max 

6 WHEEL 
DRIVE ATV 

AMPHIBIOUS 
2 and 4 

passenger models 
No Money Down. As Low As $120 mo. 




Recreatives Industries, Inc 
60 Depot Street. Buffalo. New York 14206 

Call Toil-Free 1-800-255-2511 

(From anywhere in The U.S. or Canada) 



ALTERNATE ENERGY 
SAVERS 



BUILD A SOLAR POOL HEATER. Any size 
Manual: S12 00. CALI Enterprises, P.O. Box 
233406, Sacramento, CA 95623-0440. 

FREE ENERGY! Fuel-Less Motors and Gener- 
ators! HSA R2EPS Bowling Green, MO 
63334-9350 
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SAVE UP TO 80% ON HEATING BILLS 



Wood/oil. wood/gas 
multi-fuel whole house 
warm air furnace. 

Eagle Furnace 
1000 Ag Science Orive 
Palisade, MN 56469 
or 1-800-358-0060 



FREE HEAT from WASTE OIL 



Smoke and soot tree Very inexpensive Tested by EPA in 

Alaska. Used ■trMiide Heat shops and ether tarldings 

rj^pjjHrraBw r Forge, foundry, and other uses. 

~ VJ^ttW Send $5.00 [refundable) tor de 

- Jjfc^ / 'ailed" information a order blank 

tjijAttaaBBBBM / far plant far burner, heater 

/ and foundry luraaca. 

/ Waste Oil Plans, Oepl P, 

aV ' Boi 1148, Fort Beaton. 

140.000 BTU MT 59442 



FREE HOME HEAT Irom Venetian blinds. You 
make instructions: $20.00 Thomas Cosby. 1639 
East 84th Place, Chicago, IL 60617. . 



Instant, Unlimited Hot Water heater, inexpen- 
sively. Point of use or Inline. 125V or 220V. BSA 
1-80O-426-5189. 



NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE Irom pipe fittings. Free information. ABCO, 
Box 306-S1 0, Seminary, MS 39479 



Pneumatic Auto Secrets, catalog $3.00, book 
$8.00, plans $120.00, PneumOpl-B, 6333 Pa- 
cific, Stockton. CA 95207. 



SOLAR, GREENHOUSE, AOUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 



APPAREL 



Custom Color T-Shlrts. Iron- On Transfer 
Technology. Quick. Cheap. Easy. Make Fabu- 
lous Christmas Presents. For Full Instruction, 
Send $2.00 and S.A.S.E. To: Neelands, 1012 
N.W. 39th ST., Gainesville. FL 32605. 



ARTS/MUSIC/POETRY 



SONGS COMPOSED FROM YOUR POEMS. 

Recording- Publishing- Cash Awards. Broadway 
Music Productions. Box 7438PS, Sarasota, FL 
34278. 



ASTRONAUTICS 



30 ANTIGRAVITY METHODS! "FREE EN- 
ERGY" GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250. Jean, NV 89019. 



APOLLO 13- Original NASA Film. $13 postpaid. 
S.A.S.E. for catalog only. New Frontiers, 200 
Gateway Center, Suite 129, Kilgore, TX 75662. 



SOLID ROCKET ENGINES Homemade. Mod- 
em methods, castable propellant! NOT GUN- 
POWDER. Comprehensive book reveals se- 
crets! Info $1.00, Book $25.00. SPARTAN. PO 
Box DF, Norton, MA, 02766. 



AUDIO/VIDEO EQUIPMENT 



SPEAKER EDGESA 
ROTTED 

IEST WARRANTY • GUARANTEE ! 

•DfY&rroiindirjtsSaveBrjJt 

Full Service, Factory Authorized 

Au.irajor brands. 

ceang speakers. 

reptacemerti parts, gri doth, 
ro: [menus™. 
CALL TOLL FREE 1 -800-767-4041 . j 
SIMPLY SPEAKERS • VISA/MC/DISC/AMEX |£ 




NEW FOAM. 1-800-362-6624. REPAIR 
SPEAKER FOAM ROT. D.I.Y. KITS. VISA/ MC. 
1-800-362-6624. 



AUDIO/VIDEO EQUIPMENT 



REPAIR FOAM ROT 
FOR YOURSELF! 

SAT wHi save you nunoreds of do-flars' A 
wk tnclutJino Afl Advent B0SE JBL 
Surrounds adn-Mivt. & instructions 
$27 )S 10 SE 901 t 167 tt/pr (inci 
S/H. No COO Si Do it rountfl with SAT 

STEPP AUDIO TECHNOLOGIES 
POBoilQSB Flat Rock NC 78731 



900 747. 369? MC VISA | 
704 697 90111 24 Hr 

Take & model w/oroe' I 



AUTOMOBILES 



CORVAIR 



Ovr 10.000 new. used & 
performance parts in our 
500 pg illustrated catalog 



Husfttd 15.00 m U.S.A.) 
ARK S CORVAIR PARTS. INC. 
.Box PS.Shelbumc Ma 01370 
(4131625-9776 



NEW CAR BUYERS 




THINKING OF 
buying or tearing a new car or 
truck Call 1 800 480210 7 24hrs 
for my exciting FREE recording 
Salesman won't stand a chance 



Famous New Car. Dealer DickLoehr 
has sold ovar 45000 cars and 
trucks will share his secrets and 
save you Thousands of dollars. Call 

FREE today . Loohr 757 SE 1 7th.ST«31 OJ 
FT Laud H 33316 fx. 306-626-3803 



$50,000/ YEAR. Selling, wholesale, or exporting 
cars. FREE report. CODEX. 507 Oak. Friend- 
swood.TX 77546 



94 MPG On My Car Using $20 In Supplies! Free 
Report- 2 Stamps. NIFI, Box 1465-PS, Seneca, 
SC 29679 

ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine. Las 
Vegas. NV 89128. 

CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area now 
Call 1-805-962-8000 Ext.s-20025 

DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Cintaf1o,CA9l761. 

FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
eam money. Costs less than $150.00. Guar- 
anteed. Free Information. 307-577-3060. 24hr 
recorded message. WYOMING INSTRU- 
MENTS - A NAME TO BE TRUSTED. 

GOVERNMENT AUCTIONS in your area. Cars, 
Trucks, Computers, more! Satisfaction Guar- 
anteed! Call now: 1-800-601-2212 Ex SP6050. 

GUARANTEED! Crystal clear car windshield in 
all weather. Grease, grime remove automati- 
cally. FANTASTIC RESULT! Full info: 
SASE/$3.00, P.O. Box 297-105. Brooklyn. NY 
11229. 

HIGHWAY AUTO KIT! Hubcap mallet, tire 
gauge, first aid kit. ice scraper, electrical tape, 
flashlight, 6 quart water bag, trunk tie-down 
strap. Rush $21.95 to MBE. Box 17812, Mem- 
phis, TN 381 87. 

MAKE YOUR OWN ALCOHOL FUEL- Modify 
Engines To Run On Inexpensive Alcohol, For 
Plans Send $10 To Suite 406, 185-91 1 Yates St. 
Victoria, BC V8V 4Y9, Canada 

VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 



AUTOMOBILES 



HAIL NO! Portable, Hail RESISTANT I 

Cover Plans $12 to: BittoCo, P.O. Box 21C 
Hunlsville. AL 35824 More Info: SASE. Er 
BittoCo@aol.com 



AVIATION 



Start receiving mis magazin 



Join 
the 

Popula 
Rotorc, 
Assoc 

Mail pnorw or la? to PfU. P.O. Bos 6756- A CTrrton. IA 7C7Z 




|ho M ..u.lt HELICOPTE 

| Super U~tu <ost. rasy construction 



Thit tiny mmrvel files 
11*9 the big on»j yet Is 
the smallest •£ simplest 
piston engine helicopter 
ever developed! 
i CaniM an* p*non 

■ Can txi tat mod on ywfis>r« 
• PoWfWld try Go-tXrXt wenQfnm* 

• No » cav\»*i rxMKtayd 



G-1 Construction Plant; 

Only $24 « 

.AM SI pest Fm*etfe*Vl*i 
fix* Ma* .mcivott a Uneven* 
tmmmwm Boot «e « 

MomSUi' HumrrtA CaIHO* 
CaUlUOss Oam. ttQ 




vor.tc.ch, «... 

r>o loi SU A 
Folttlon. UD 2)047 

C It hr. Ordtrlimt: II 



m 

37 A 

Sk\m% 



BUILD THIS 
AMAZING JET ENGINE IN 
YOUR OWN HOME 3HOPI 

Jet pc.*Bf 'of • t-rtrm « -i, -' pjrft HOW to Outtd t 
com.. • u«anm • jr> nyoa, f» gJ ,„ lleU „>tucr 

OO-KARTS • BIKES • rtOCWTIO . SB * 

AM 

WTTX 

Tomi 

OROEk* 
(A 1 MM Vato 

f or credit card orderj.- 



Complete Pulsejet Plans 
ONLY $20.*5 

plus $3 p h ' — $6 foreign 



ytofmm Windspire 
POBox 145 • DoptS 
i . Long Gr.an. MP ?1M2 tt\ |410)S36-6824 \ 



MICROHavcopTER^fL 



MOST INNOVATIVE DESIGN 




Fully >[iu.r>ilKl a DrjtfMM * 

PLANtlS-azr, 

J-4ZZ Engineering pp go. 1675 Slaltord TX 77«»1 



Cycle-Flyer MAN POWERED SAILPLANE , 

JKItsfroniS499 ^ OIW. R«t»o ot 15:1® 250 lb \ 
\ Lightweight, Low Cotl i 
V and Ejuy lo BulM 



€ ■jtQQeep WtMiJtafl Oanrtajtri ' 



Compl.re Blu. Print. A 1 

PLANS S 14.95 ! 
, Cycle-Flyer, Inc. tW "ZIXZIT, • 

AIRBOATS - Hovercraft - Airdrives. Propelle 
Engines, Plans. Catalog $5.00. Arrowprop, B 
61 OP, Meeker, OK 74855. 

Blimp-Cams. Miniature Blimps with Remt 
Control Cameras. Aerial Photography and Vid 
up to 500 feel. Sky View Aerial Photo of Flork 
Inc. (407)333-2039. Fax: (407)333-0847. 

BOOMERANGS! HI -TECH OESIGNS. Am; 

ing Science Project Fun. ..Returns! FREE Ca 
log. BoomerangMan. 1806-2 N. 3rd. Monroe. 
71201-4222 

BUILD/FLY Your own BACKPACK POVVERI 
PARACHUTE lor fun/profit. Takes off Irom le 
ground unassisted. Sate, Simple, Inexpensh 
Detailed book with sources Now only $19. 
EASYUP 1089 Medford Center #244s, Medfo 
OR 97504 

NEW VIDEO! Hang Gliding 95, in sten 
S29.95 TRAVEL USA, BOX 501 . Chrckamauj 
GA 30707. 



BEER/WINEMAKING 



BEGINNERS SPECIAL, Free Catalog a 
Great Prices. Call U-BREW 1-800-845-4* 
North Myrtle Beach, SC 29582 ! 
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BEER WINEMAKING 



t CHEAP BEER * How to Build Your 
A Own Draft Beer Dispenser" Save 
' 5 100 s/ year. Draft beer in kegs costs 
n HALF that of packaged beer. Draft 
r beer tastes better, if s fresh, no trash, 
ewer trips to stores. Commercial dispensers 
:ost $600 & up. Have fun! Bulk) your own for 
is little as $150. 100 page manual explains 
sverything Easy. Step by Step Instructions 
Satisfaction guaranteed or complete refund. 
Send Check or M.O. for $11.00 postpaid to 
HUBBARD, 1016 Salter St.BxA Phila PA19147 



omebrewers. FREE CATALOG. Great Begin- 
3r kits. Brewery, 1304 Quincy, Minneapolis, 
N 5541 3. 800-234-0685. 



MNEMAKERS - BEERMAKERS. Free lllus- 
ated Catalog. Since 1967. 1-800-841-7404. 
RAUS. Box 7850-N, Independence, MO 
1054. 



BETTER HEALTH 



Ired of taking medications for painful arthritis 
nd athletic injuries? Try this NEW FANTASTIC 
AIN RELIEVING GEL Scientifically proven, 
imited supply, 30-day guarantee Send $6.50 
ir details to McComb Enterprise, PO Box 6033 
olumbia, MD 21045. 



BOATS & EQUIPMENT 



Mercury & Force 'All Sizes* 

New 1994 Bargains! We Ship! 

$2.00 Handling SCOTT - McCULLOCH PARTS 
ELECTRA MARINE • (516) 599-3003 
610 Merrick Rd., Lynbrook, NY 1 1563 
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OAT KITS - PLANS - PATTERNS - EPOXY 
FIBERGLASS - SUPPLIES - 250 DESIGNS 
6V70' - Powerboats - Sailboats - Hydro- 
anes - Tunnelhulls -- Canoes -- Kayaks - 
linghies - CATALOG - $2.00. BOOK "Ama- 
>ur Boatbuilding" - $6.00. CLARKCRAFT, 
6-7 Aqualane, Tonawanda, NY 14150. 



' : OAT PLANS - PATTERNS - KITS - 1 68-page 
ESIGN BOOK-S5.00 GLEN-L. 9152 Rose- 
rans, Box 1804/PS5, Bellftower, CA 
0706-2138.310/6306258. 



BOOKS/PUBLICATIONS 



i iuy, Sell Sports Merchandise. Sports Mer- 
hanise Exchange Letter. P.O. Box 490, Farmin- 
■ -dale, NY. 11735. 



lumans living to 200! Mile-high cities! Space 
olonization! Read Dr. Michael Zey's optimistic 
' ision Seizing The Future. Send S20 00 check, 
> 4/0 to: Expansionary Institute. PO Box 431, 
■ It. Freedom. NJ 07970. 



USINESS OPPORTUNITIES 



T-SHIRT PRINTING MACHINE 



We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 
brochures, prices and 
Information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 

CATCO MFC* CORP MIAMI, fl 800-869-6338 



..1.0OCTS WEEKLY MAILING LETTERS. FREE 
iiTAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
O40215-PS, BROOKLYN, NY 11204. 



Ml0.962.72/Monthly & More!! From Home. Write 
lomeworkers Plus, Box 2664. Dept.PS, New 
Work, NY 10008 



~1 CHECKS BY PHONE! NO FEES! GET 
CHECKS INSTANTLY! BEAT COMPETITION! 
:JWN SOFTWARE! DISTRIBUTORSHIPS! 
I I-800-323-7942. 

> .2.000 DAILY From your Telephone Answering 
/Machine! I've made over $1 ,000.000 using mine! 
:;303) 637-1 492. Recorded Details. 



BUSINESS OPPORTUNITIES 



CRACK REPAIR 

OVER A FOOT LONG 



'mocks' HUGE DEMAND! 

ATN ) JUST LOOK UOUHO YOU 



Y/^»B-0-N-D,' Inc. 



(800) 347-2820 

3696 Beatty Drive. Riverside, CA 92506 




REPAIR CRACKED WINDSHIELDS 



Earn $90,000 Yearly Repairing 

-not replacing- 

Large Cracks in Windshields 

CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 

4565 NW 103rd Ava. • Ft. Laudwdal*. FL 33351 



#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSC5 
SW 5th Street, Grants Pass, OR 97526. 

$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 1 1236 

$2,000 WEEKLY MAILING CATALOGS! 
WRITE: PROFITABLE OPPORTUNITIES. 
DEPT.P, BOX 200, NY, NY 10185. 

$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information Chrome, Box 5748, 
Deftona,FL 32728 

$250 DAILY ELECTROPLATING. Details. 
Chromeplate Engineering. 76 Boulevard, Hud- 
son Falls, N.Y. 12839. 

$250 DAILY WITH CLASSIFIED ADS. Inexpen- 
sive, Easy, (Free) Information: Classified Ads, 
P.O. Box 1 336, Woodstock, GA 301 88 

$30,000 MONTHLY GOLDPLATTNG. Auto Em- 
blems, Jewelry, Inexpensive Home Setup. Send 
54. 00 Gold, 424 Hill, Houston, TX 77037 

$392.00 from sq.ft. plywood (HUGE DEMAND) 
Revealing proof-$1 .OO(Relundable). Woodwins- 
PS, POB 859. ESridgewater, MA 02324 -0859 

$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planter's, Box 681804, Franklin, TN 
37068-1804. 

ARAB BUSINESSMEN have money to buy and 
invest. Top linders fees paid. IMEA. 1095ps1. 
Box3574. Newport Beach, CA 92659-8574. 
714-722-9260 

Discover- which of 1000 opportunities- can 
make you rich! Free details! Mountain Market- 
ing, (PS). 42 Perkins Valley Rd., Bryant Pond. 
ME 04219. 

DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures. Box 
51 488-YD. Ontario. CA 91 761 

EARN AMAZING PROFITS! PERSONAL. 
HOME AND AUTO SECURITY PRODUCTS. 
FREE CATALOG 800-653-3012. 

EXCITING PROFITS from casino gaming. They 
can be yours! For key information sources you 
need, call 1 -800-941-5777 today 

FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

FREE 900 LINES AND INTERNET ADS 

reaching 31 million mailorder buyers! Details: 
CyberMax Box 71 20-P, Panama City, FL 3241 3. 

Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 

FREE BOOKLET! 100,000/ YEAR HOME 
BUSINESS OPPORTUNITY. SPPS Box 
652135 Miami, FL 33265-2135 



BUSINESS OPPORTUNITIES 



EASY TO II A 1 Si: AUSTRALIAN 
FUsntm l,« RVTKH S and 
CIAVT CAUF. EARTHWORMS. 

Over 60 page* of exciting information and contract. Raise 
in your wn backyard, cellar or garage Fast gnwer* und fiiy 
money makers Lobster, can grow up to 5 tbv Dctperatcl} 
need earthworm growers to fill million dollar organic 
fertilizer contract. Worms up to a foot long Send $10 OO 
Applicable towards IM order In Business Since 1931. 
HY HUM EH INDUSTaUES 
12001 Uh.i i « ini Road * Giakada Hills, Cms. 91 5M 
1818) 363-0202 PH. • (818) 360-M62 FAX 



GIANT TV 



EARN $100,000+ YEARLY!!! 

MiniiflGlurt Mil best glint acrtin projection TVs l« iMgt 
prolltt with lenses and terms utilized by Sort, Hitachi ft 
Ploiitrt Simple Contraction! No otoctronlcs oiiorlonco 
nctded! ItluHritid inlormition. profit plan, and complete parts 

POLl VISION GIANT TV 

FREE MAILING LIST. Opportunity seekers- 
fresh names. Send SASLE. Computer Market- 
ing. Box 391 -PS, Fairforest, SC 29336. 

FREE NETWORK MARKETING catalog and 
magazine, plus, publishers #1 opportunity pick 
800-786-5493 

FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 

GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 2457-PS, 
Pinecove, CA 92549. 909-659-9757 

HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 

JOIN HOME-WORKER'S ASSOCIATION - 

Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
PS1095. Alexandria Bay. New Yor1< 13607-0250 

LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 

MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57,Lenore,ID83541. 

MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS1 095, 
Alexandria Bay, NY 13607-0127 

MAKE A FORTUNE SELLING INFORMATION 
BY MAIL. Free Details. INFO-PRO. 2288 Gun- 
barrel, Suite 111-154S. Chattanooga, TN 
37421. 

MAKE HOMEMADE "business opportunity" 
booklets. Mine have earned S953.297! Free 
report. Don Massey. Box 27091 0-PSB. Fort 
Collins-, CO 80527-0910. 1+970-495-4724. 

MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 

NEON; Start your own shop. FREE SAMPLE 
LESSON. Horsley Technical Institute, 115 
Riverbirch Cres., Calgary, Ab„ Canada', T2C 
3M1. 

NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Castcraft. Box 
1 70O0(P9), Memphis, TN 381 67-0000. 

NEW) GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S10. Seminary, MS 39479. 

OPEN BANK ACCOUNTS and Make Millions 
Automatically! Amazing Recording Reveals De- 
tails: (310)984-8453. ext. 235. 

OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 

PIANO TUNING PAYS: Learn with approved 
home study course. Diploma granted. American 
Tuning School, 17050 Teller Dr.. Morgan Hill. 
CA 95037. 



BUSINESS OPPORTUNITIES 



hi: voi r own boss 



Repair Cracked Windshields. It's Easy. We'll 
leach you how lo start and mn your own busi- 
ness. Keep all the money you earn. Patented 
Equipment. FREE valuable report. 

CALL 1-800-321-2597 

GLAS-WELD SYSTEMS, INC. 

Box 5755-C ■ Bend, OR 97708 



RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #1 63P, Birmingham, AL 3521 6 

RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automobile Batteries! (Free) In- 
formation! Battery Outlet. Box 3300PS, Hickory, 
N.C. 28603-3300 

STAY HOME. MAKE MONEY! Achieve financial 
freedom. FREE DETAILS! Griffon, Box235. Sel- 
den, NY 11784. 

Success! Name anyone (public or private) who's 
highly successful. He or she learned early on 
how to do something most people never do! My 
report is the first you ever heard about this 
amazing technique lor success! Free! Write, 
phone or lax: Ken Roberts. Dept. YL, 333 SW 
5th Street, Grants Pass, OR 97526. Phone. 
(503)955-2700. Fax: (503)955-2730. 

WE BUY newspaper clippings. $781 .23 weekly. 
Send stamped envelope. Edwards, Box 
4671 59PP, Atlanta, GA31 146 

WORLD'S GREATEST INVESTMENT I've 
turned $200 into $2,136,000 in 6 months. 
(303)654-71 15. Recorded Details. 



BUY IT WHOLESALE 



FAMOUS NAME REPUCA WATCHES. Au- 
thentic re-creations. Excellent quality. 
Wholesale prices. Brochure. 1-800-553-4334. 

FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT. Box 261 4P, Big River, CA 92242 

INSTANT GARAGES Why Rent? Buy Factory 
Direct. Protection for Cars. Boats, RV's, Motor- 
cycles. Pools also Greenhouses. HEAVY 
DUTY Steel Frame. Durable Dupont Cover 
lasts up to 20 Years. 12X20X8' $469. Ask 
About Dealership Opportunities. 

1-800-932-9344, " 203-931-4777, FAX 
203-931-4754 



P O BOX 739 SHALIMAR, FL 3257931,497 
Products. Factory Direct... TAIWAN, HKONG, 
PHILIPPINES. MEXICO!! 500% Savings.. 
Echo- Box 739-P95. Shalimar, FL 32579-0739 



CABLE EQUIPMENT 



CABLE XV BOXES 



DESCRAMBLERS 



♦♦CABLE T.V." 
ESC RAMBLERS 

FN t l>( TWIMI S 

-800-995-1749 

VINA, MC, AM EX, COD 



CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1 -800-203-7077. 

CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 
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CABLE EQUIPMENT 



CABLE EQUIPMENT 



CATALOGS 



DO-IT-YOURSELF 



CABLE T V DESCRAMBLERS 



WHO HAS THE .... 
BEST PRICES & FRIENDLIEST SERVICE? 

FIRST CALL THEM. THEN CALL US. 
ALL MAJOR BRANDS AVAILABLE. 

30 Day Guaranlss • 1 Vr Warranty 
GLAMOR El ELECTRONICS 

S/i HI 1 Wl M HI 



CABLE Test Chips. Puis cable box Into lull 
service mode! $29.95 to S59.95. 
1-800-452-7090, (310)902-0841. 

CABLE-TEST CHIPS As tow as S9.95 For 
Testing Cable Boxes in Full Service Mode 
JERROLD; PIONEER. PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; NE ENGINEERING 
800-926-4030 

CABLE T.V. CONVERTERS AND ACCES- 
SORIES. Fair Prices, Quality Service, and 14 
years Expenence Gives Us The ADVANTAGE. 
CALL 1-800-952-3916 V/MC/AMEX/DISC/ 
COD Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville. MN 55337 MEMBER OF 
NCCA 

CABLE TV CONVERTERS/ DESCRAM- 
BLERS. Don't Pay Retail Buy From The 
Wholesaler. 30 Day Money Back Guarantee. No 
PA Sales DIRECT CABLE SUPPLY INC. 
1-800-808-3356 

CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 

CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 

CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers. 
Tocoms. Zeniths BEST PRICES! Free Catalog 1 
ALLSTAR 800-782-7214 

CABLE TV EQUIPMENT & ACCESSORIES 

Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free* Catalog 1 PERFORMANCE 
ELECTRONICS. INC. 1-800-815-1512. 

CABLE TV, ORIGINAL EQUIPMENTS, DES- 
CRAMBLERS. CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL 
MEET OR BEAT THE COMPETITION UNI- 
VERSAL SALES 800-647-2371 

CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith. Jerrold. Pio- 
neer, Oak. Replacements for most models. 
Quality. Price and Service. Visa M/C. Dealer 
inquiries invited EAGLE Electronics Inc.. 
1-800-259-1187. Number One, 1301 Railhead 
Blvd., Naples. FL 33963 

Descrambler Anyone can build with seven parts 
from Radio Shack- Plans S8.00 
1-800-818-9103. 

DESCRAMBLERS...' CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 7 days 9-9 EST Sun- 
state Engineering. 1-800-717-1575 

HAVE A BEEPING SOUND WITH 
SCRAMBLED VIDEO ON SOME CHANNELS, 
WE CAN HELP. PROFESSIONAL QUALITY 
POSITIVE FILTERS. $22.00 ea. DISCOUNTS 
on 5 or MORE. FAST COURTEOUS SERVICE 
COD . CREDIT CARDS CALL 800-820-8884 
EXT #7777. 

"How- To" Cable TV Manuel! 9 Year Veteran 
Installer- Shows. Tells All! $21.95 ck/mo. E&M 
Books, Box 147 Green Village. NJ 07935 

Link Yourself To The Future With Our Exper- 
ience! Oable TV Converters And Descramblers. 
Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C O D. Accepted. Quantity Dis- 
counts CABLE LINX, Inc MPLS. MN 
1-800-501-OO95 



Cable TV Descrambler 
No Converter Necessary 



Works With All Systems 
■ 1-800-258-1134 E3 
Catalog 508-695-9637 



★ ★ CABLE EQUIP. ★ ★ 



REPLACE ALL MODELS 

MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 

LOW PRICES • AVOID RENT FEES 

1-800-243-3967 

SKYLINE SYSTEMS, INC. 
mmm 1 14 S. Euclid Ave. 
JtliL Park Ridg*. IL «0068 W9 



Cable TV 
DESCRAMBLERS! 



These are the ones you've 
been Looking fori 



wt cum a complete uhe or au major bmiids 

lltClUOINO TURN ON CHIPS WE HAVE THE 10WCST fltlClS', 

— CATALOG 
AVAILABLE 

OVERHIOHT SHIPPINO AVAILABLE ON MOST ORDERS 



1-800-61 8-7480 

Natioool Electronic Wholesalers . 




YOUR MONO BACK) 

match tHi nasi nut VWTH I 

f>« mJO THIS BOCK Uf f C H YOU BtAl 
romu covt«(D iakluoi 

INUDC .sr •h'iatips IIOM TMC CAM LI COVfAMIII 

ertTwa tw moot ki rtnci ouhdiunii 

•WMOtf IALI OVTUm Of. Vt AllO BUT fcwtfil TMt D (All 81 BUY 
njtVta ON ( t<tri t> iti»«o( HON* ton WVtWT HIM) IIOAL U1UI1 
'•ON TO HCOMI A Of AlfH A%0 MUCH MOII'I 

0*1 Thtw Booh Bmtorm thmy Bmn ittt 

ONLY 19" .ks = - 

r+astu i aoo ijIB 748Q 



PRECISE IMAGE VIDEO STABILIZER. State 
Ol The Art Digital Filter Removes Video Tape 
Copy Protection 1 -800-495-6888 

Revolutionary Technology: Universal Box 
Works On Jerrold Or Pioneer Systems 
1-800-676-6342 

SCIENTIFIC ATLANTA, PIONEER, AND JER- 
ROLD COMPATIBLE DESCRAMBLERS. 

NEW EQUIPMENT ONE PIECE. CALL EV- 
ERYONE ELSE. THEN CALL US FOR THE 
BEST PRICE. NO CALIF SALES ACME CA- 
BLE PRODUCTS "1(800)866-ACME" 

SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than S 12.00 
n SEVEN EASY STEPS! RADIO SHACK 

Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
51000 lo: INFORMATION FACTORY, P.O. 
Box 669, Seabrook. Texas 77586. For VISA/ 
MC, CO D'S 1-713-922-3512 Any Time! 



SUPER CABLE TV "TURN-ON CHIPS." Pro- 
vides Full Service Activation. FACTORY DI- 
RECT!! EXCELLENT INSTRUCTIONS! JER- 
ROLD, TOCOM. ZENITH, PIONEER, 
SCIENTIFIC ATLANTA CALL NOW!! MAS- 
TER COMPONENTS. 800-233-0570. 

TEST AIDS ALL TYPES RFTVs. FTG's, AND 
CUBES. TEST CHIPS. 1-800-670-6043/ 
(808)671-1110. 

TURN ON CHIPS. SAVE SAVE SAVE. LOW- 
EST PRICES ALL S.A. & G.I. FROM S15.99 
TO S35.95. 407-362-1164 



ADVANCED /CIEMCE/ fife 

•25th Century Tathnology Today" J5' 

Time Travel ■ Mind Power Devices - Levita- 
tion - Pskjnic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products II! 

""Catalogue $4.00 ~* 

239 N El Cielo Rd . Suite PS6SP. Palm 
Springs. CA . 92262, • (61 9) 327-7339 



OVER 3500 EDUCATIONAL INFORMATIVE 
INSTRUCTIONAL VIDEOS. OVER 29 CATE- 
GORIES; 138 PAGE CATALOG: $5.00 (RE- 
FUNDABLE). MAGEES CLOSET, 1358 
HOOPER AVE., SUITE 296. TOMS RIVER. N.J. 
08753 



CB RADIO/ 
SCANNERS/RADARS 



ACTIVE RADAR JAMMER. FIND OUT WHY 
THE NYC. HWY. PATROL FEAR THIS JAM- 
MER. TO RECEIVE YOUR PRESENTATION 
SEND $5.00: R.C.L.. 007 BLACK BROOK RD.. 
PO BOX 0034, NORTH HUDSON, N Y. 
12855-0034. 1-800-775-0094. 



POLICE - FIRE SCANNERS, CB S MARINE 
2-WAY, ANTENNAS, HPR, BOX 621136 
LITTLETON, CO 80162. 



SECRET Scanner Frequencies: Federal, Police, 
etc. Catalog S1 .00! CRB. Box 56PS, Commack, 
NY 11 725 



CLASSIC CARS 




BATTERY 
MASTER SWITCH 

Patent Pending 



Can fit post, 
lug or side 
terminal batteries 



Disconnects all electrical circuits with a simple turn 
ot the knob Attaches lo battery m minutes Heavy 
duty Suitable tor 12 or 24 volt batteries 

Eliminates battery dram, prevents electrical (ires, 
provides emergency cut-off. 

Remove Knob to stop theft and 
unauthorized operation < QC 

O I 4.99 each postpaid 
Add $1 for side post adapter 

BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 

Quantity discounts- ! 2 unrta of more 



CLOTHING & EQUIPMENT 



ONE BAD BEAR! Men's Casual Clothing. Sizes: 
2X-10X. Free Color Catalog. 1-800-776-1948. 



COMPUTERS/ SOFT WARE 



$953,297 from my computer making homemade 
"business opportunity" booklets. Free report 
Don Massey, Box 270910-PSC, Fort Collins, CO 
80527-0910 1-970-495-4724. 



FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477. Raylown. 
MO 64133. 816-478-6185- 



Self Study DC/AC Elect. Fundamentals Soft- 
ware. Schematics, graphics, animation, and 
text. Windows and DOS versions $99.00. Site 
licenses available lor schools. CRANE SOFT- 
WARE, tel: 1-800-871-7052 Fax: 
1-402-461 -331 3 VISA/MC. 



STUDENTS, FACULTY, STAFF: Academically 
priced Microsoft Software (Windows 95, Office 
7.0. etc.) Up to 80°° Off! Free Catalog. 
1-800-451-5730. 



CONTACT LENSES 



BUY YOUR CONTACT LENSES (ALL 
BRANDS) AT WHOLESALE PRICES. 70% 
SAVINGS. EXAMPLE-DISPOSABLES ® 
S17.00. INFORMATION 800-521 -351 1 



DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


UO '( yOUrSGiT FIErlLL I I 

it s easy SAVE OVER 75H 


CANON' COPIERS 

S19.95 

LASER PRINTERS 

" ST9.95" 




INCORPORATED Oroer or Inlormatan 
t<X tmam 0' m |7H| 5S8-0SM 
' *' X F»X I'TO) 


■■*-»■ COf1C"l 
XEROX MM 

$29.95 



SURVCILLHNCC 



Hidden Video- Electronic Kits • Shotgun Mies 
Vehicle Tracking • Volet Changers ■ Caller 10 
; Bug/Phone Tap Deleclors • Locksmllhlng • And Mor 



7-Hour and 16-Hour Telephone Recorders 
Automatically Tapes Incoming/outgoing call 



FOR CATALOG SEN0 15.00 TO: SFT ©UIUFr 

| P.O. Boi 337. Buffalo. NY 14226 (716) 691-3476 i 



Surveillance Devices ! 



MS - 25 Telephone TransmHt* Kit 
I Mtero Speck Tiny - 1/3 the sire ot a dime! 

^recessional quality - Crystal dear recepbo 
i?yy>n any FM radio up to 1/4 mte. "SnaptV 
technology tor easy assembly! 

Alto available: Tiny room transmute 
$29.95 highest power available. The moat 
sensitive of any offered - MD2SO $44.90 

Guaranteed to be smaller than any 
other transmitters ottered anywhere 

Telephone TrantmOtur Kit 
hidden In a dual modular adaptor 

Transmits both sides of conversation to 
any FM radio up to 1/4 mile. "SnapKlt" 
Uses phone Hne lor power & antenna! 

Goes completely 
unnoticed. 
MA-100 






High quality cassette dec* 
« ^v^^with telephone recording adapts! 
12 Hour ^Tiuirt nght ai! Extends normal record^ 

«vI* P n*.* dme UP 10 12 hCUrS '' Heaxd * 1 8 SUns iW 

C i afWYC 51005 eutometicely when phone is used 
JW.Vj Abo w*m* 7 Ire version THR-24 Mi 

rreesnippng VlSa/MC (214) 255-7490 
Seymor-Racta Inc Box 166055 Irving. TX 75011 



Add A Room "Wholesale Screen, Wmdov 
Solarium, Catalog $4.00 P.O. Box 504 Ocea 
View. NJ 08230, phone: (609)624-0285. 

BUGGED? PHONE TAPPED? FREE Catalc 
of Counter-Surveillance Equipment tells yc 
Fast! (800) 732-5000 

HOME AUTOMATION for less than $2001 li 
structional video demonstrates easy to instc 
components and applications. Send S19.95 I 
PLN, P.O. Box 147B. Wayne. NJ 07470. 

LASERS, pointers, lightshows, holography. Ft 
free catalog write: Midwest Laser Product: 

P.O. Box 21 87, Bridgeview, IL 60455 

MOPED STOLEN?! 3 easy, portable, anti-the 
moped plans: $9.95. Unidesigns. 1586 Ainake 
St., Lahaina, HI 96761 . Guaranteed, FRE 
INFORMATION. 

Suppressed information on diskettes includir 
phreaking, hacking, virus, cellulars, radar jan 
ming, cable, utility metering, pirate televisioi 
radio and more! Catalogue $1.00 Peregrir 
Dynamics. 720 Portage Trail, Cuyahoga Fall 
OH 44221 

SURVEILLANCE- 

COUNTERSURVEILLANCE- WE HAV 
EVERYTHING! Catalog S5 00 PEP Be 
930024-S. Norcross, GA 30093 

SURVEILLANCE, COUNTERSPY, PROTEC 
TION. Guaranteed Lowest Prices! Cataloc 
$5.00 PROTECTOR. Box 520294-A, Salt Lak 
City. UT 841 52 (801 )-487-3823 

SURVEILLANCE Aerial Photography and Vide 
from ground 30 foot telescoping tripod, or up I 
500 leet with miniature blimps. Wireless remol 
systems Sky View Aerial Photb of Florida, In. 

(407)333-2039. Fax: (407)333-0847. 

UNUSUAL PUBLICATIONS! Strange stut 
Weird plans! FREE catalog 185+ amazing pul 
lications! Electromarl, Box 4-P, Carthage, T 
75633-0004. 
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DO-IT-YOURSELF 



MAZING 

Electronic Products 



Air Purifier / Deodorizer 

All-electronic device rids areas ol unwanted 
ja odors. Creates lasting Iresh air Iragrance. 
Hi, For home, office, auto, etc. 115VAC12VDC. 
DEODOR10 Ready to Use $ 59.50 ; 



andheld Sonic Blaster Pistol u\\ 

is areas ol unwanted pests. Great lor bams, 'III 
tics, cellars, gardens. Trains and conditions wild '/ 
d domestic animals PPP10 Ready to Use $69.50 

3Mile Voice & Telephone 
c,r **^» Tiny FM Transmitters 

ligh performance, super sensitive, easy-to-assemble ' 
Is. XFM/XTL • 2 Units $49.50 




/indow 
lounce 
aser 

istener <A**~ Aim at window and listen to 
lunds from reflected fight. CAUTION - Not for illegal 
«. LWB3 Plans .... $10.00 (creditable toward purchase) 
WB30 Ready to Use req's vtcec i-v; $199.50 



nilh Order or Send SI PAH 



Vf7 MC. Visa. Check, Cash. COO 

INFORMATION sm«fBtHmio:itym 

-^)x^HUMmo po Boi716,AmherstKH03031 

)rders 8O0-22M 705 F» 603-672-5406 W 6BM7W730 



WE SEa LASERS FOR EXPERIMENTS. UGHT-SHOWS. 
INDUSTRIAL APPLICATIONS. LEARN ABOUT LASERS 
HTH OUR PLANS. BOOKS AND KITS. START YOUR OWN 
LASER UGHT-SHOW BUSINESS-PLANS ONLY $ 25 .001 

CALL FOR YOUR FREE CATALOG I 



MWK INDUSTRIES (909) 2 78-0563 
1269W. POMONA. 1 wr »197R 7rR7 
CORONACA91720 FAX (909)278-4887 



TELEPHONE LISTENING DEVICE 




NMH CWKS ft«N»tf» iiy r«wtte » Upt 
'ftO'tJf' t*C fO%i> te»DN>i»c 1 -* Sun ihrfo 



$19.95 



Super Powerful FM TRANSMITTER 

M*"» UPC) mon oowfrlu tnjn of*** HMjiMM 
Vtrv**i H a to '■ to i*y f« faoo rJi» to 
Aiwmo* «* <o i\ tunrv toot r ci t 

Mfie* idkhIv »rt« rnc<GM S? 00 to 'J$i Caro 
C*m 407 775 lOOO of M nd J19» • Si 00 
*t'PP'"f pwr item to USI Corp . PO 8i 

fS 2052. IMfaouin*. FL 27907 COO t OK 
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UCATION 


& INSTRUCTION 



Learn to fix computers 



71 
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Home study course. Train to | 

earn great money repairing, in- . 

stalling, troubleshooting, and | 
servicing PCs. Free literature. 

Call 800-223-4542 ■ 

The School Ol PC Repair 

6065 Roswell Rd., Dept. JJL109 1 
* PCDI, Atlanta, Georgia 30328 

"VDC MOTOR CONTROL MADE EASY. 

>\NUAL INCLUDES THEORY, TROUBLE- 
lOOTING, INSTRUMENT USES. WRITTEN 
\! EXPERTS IN THE FIELD. $19.95 U.S. SDC 
IC. 250 DUNDAS STREET SOUTH SUITE 
: S. CAMBRIDGE, ONTARIO N1R8A8. 

::COME A HOME INSPECTOR. APPROVED 
:3ME STUDY. FREE LITERATURE. P.C.D.I., 
iiLANTA, GEORGIA. 800-362-7070 

:':pt.pplio9. 

income an electrician. approved 
■hme study. free career literature, 
ic.d.i., atlanta georgia. 800-362-7070 

f iPT.TELI 09. 

EE HOW-TO VIDEOS CATALOG. Many 
tategories Available. ACHIEVER HOW TO 
IDEOS. 200 East 30th Street. 4H-PS New 
Oik, NY 10016212-802-7062 



EDUCATION & INSTRUCTION 



FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776. 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 

HIGH SCHOOT: at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600. or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago. IL 60637 

LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.VRL109. 



LOCKSMITH, METHODS, MANUALS, TOOLS, 
CATALOG $10.00, ABCS, PO BOX 727, SHER- 
BORN.MASS.01770. 



PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 1 00 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701 449, Department PS, Dallas, TX 75370. 



PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe. 
P.O. ■ Box(PS) 2133, Beverly Hills. CA 
90213-2133 



UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S. DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE. 
Box 7070PS, Berkeley, CA 94707. 
800-835-8535 ext. 27. 



University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
tsecondary and Vocational Education. Pres- 
tigious faculty counsels for independent, in- 
dividulaized. at-a-distance education. Free 
information: Richard Crews. M.D.(Harvard), 
President. Columbia Pacific University, Dept. 
2R50. 1415 Third St., San Rafael. CA 94901: 
800/552-5522 or 41 5/459-1 650. 



ELECTRIC VEHICLES 



100MPG HYBRID VOLKSWAGEN CONVER- 
SIONS! INFORMATION: 1-800-KAYLOR-K 
BLUEPRINTS: $42.95 KAYLORKIT, 
POB1550PS, BOULDER CREEK, CA 
95006-1550 



EMBLEMS/ 
PATCHES/DECALS 



CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71 R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 



Manufacturers of custom patches and caps. 
High quality. Low prices. Call 800-438-4285 or 
FAX 800-355-3581 . A-B Emblems and Caps 



EMPLOYMENT 
INFORMATION 



$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1 -800-460- WABC. Ext.1292 
(Message). 



STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM HOME! 
1 -800-377-6000 ex6055. 



HELP WANTED 



EARN MONEY Reading books! $30.000/yr In- 
come potential Details. 1(805) 962-8000 Ext 
Y-20025 



EARN MONEY Reading books! $30,O00/yr In- 
come potential. Details. 1(805) 962-8000 Ext 
Y-20025 



EXCELLENT INCOME! ASSEMBLING EASY 
PRODUCTS AT HOME. PROGRAM GUAR- 
ANTEED! 1 -800-377-6000 ext.6050. 



HOME TYPISTS, PC users needed $45,000 
income potential. Call 1-805-962-8000 
ExtB-20025. 



FINANCIAL 



BORROW FROM PRIVATE INDIVIDUALS. No 
bank hassles. Free information demons 
Agency, RR2 Box 2233, Brunswick. ME 
04011-9615. 

CAPITAL CONNECTIONS for startups, growth, 
expansion, invention (310) 399- 1886. Fax: 452- 
0786. 

FEDERAL LOANS for small business now 
available. 1 -800-777-6342 for free detail. 

FINANCIAL FREEDOM! Save Substantial 
Money For Your Future Plans SENSIBLE. 
PROVEN investment program. Remarkable re- 
turns are attainable Call 1(302)376-2216 Re- 
corded Details. 

FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 __ 

MONEY TROUBLES? REDUCE INTEREST 
CUT CREDIT CARD PAYMENTS. SAVE 
THOUSANDS. CALL 1-800-SAVE-ME-2. 

OVERDUE BILLS? 1-800-869-0607. Bad cred- 
it's no problem! Licensed / Bonded. Applica- 
tions to $50,000. Not loan company. TCAC 
Box 26397, Birmingham. AL. 35260. 

PROPERTY TAXES TOO HIGH? Learn secrets 
to save $$! ' Free info: PTS, Box 6533-Z. 
Vacaville, CA 95696-6533. 

SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1 -800-226-3601 , BF6050. 



FOREIGN NEWSPAPERS 



WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-30. 
Dana Point. CA 92629 



FOR INVENTORS 



Y WORK DIRECTLY WITH ^ 

REGISTERED PATENT ATTORNEY 
& GRADUATE ENGINEER 

36 YRS ENGINEERING & PATENT 
EXPERIENCE 

U.S. & FOREIGN PATENTS 

PATENT AND DEVELOP IDEAS WITH THE 
EXPERIENCE OF AN EXPERT. FREE 228 PAGE 
BROCHURE CONFIDENTIAL ADVICE AND FORMS 

INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 

Also Specializing in Copyrights & Trademarks 
Associates located at Patent Office 

CREDIT CARDS ACCEPTED • SAT/SUN HOURS 

MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 

US PATENT REGISTRATION #26,755 

171 STILLWELL LA., SYOSSET, NY 11791 

TOLL FREE US/CANADA 800~367-7774 

_Joll Free FAX - US & Canada 800-367-7773, 
fjW INTERNET-HTTP:// INVENTIC " ^ 

AFFORDABLE PATENT APPLICATION 
PREPARATION, FREE QUOTE, VISA/MC 
1-800-357-IDEA. JOSEPH N. BREAUX, REG- 
ISTERED PATENT ATTORNEY. 

DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent. Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills. NY 11746-4879. 
(516)499-4343. 

DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 

FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 

FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development. Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 



FOR INVENTORS 



FREE Invention Protection Kit. NO COST Patent 
Search. Invention Funding, Market Research, 
Licensing, 800-71 5-4332 

FREE PROTECTION CERTIFICATES, PAT- 
ENT DEVELOPMENT, MARKETING, INFOR- 
MATION. U.S. Patent Office Examiner Suite 
702PSF 233 Broadway. New York, NY 1 0279 

INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 

INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INSTITUTE FOR 
RESEARCH & DEVELOPMENT for free in- 
formation. Full range of patenting and marketing 
services: 1 -800-582-2473. 

INVENTORS - DIGEST. Celebrating ten years 
as America's only inventors magazine. $22 per 
year. 1-800-838-8808. 

INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 

INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 

Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements 1-800-537-1133, Kes- 
sler Sales Corporation, C-7-FI-5, Fremont, Ohio 
43420. 

LICENSED PATENT ATTORNEY- HONEST, 
ASSERTIVE, RELIABLE. Also Trademarks/ 
Copyrights. Located by USPTO. Law Offices of 
James William Pravel Literature Available. 
1-800-475-2982. 

Patent Applications and Contingent Litigation 
Free Consultation Zito & Savinelli: Washington, 
DC 202-466-3500 

PATENT IT ECONOMICALLY! Free details. 
Licensed since 1 958. Rainer Associates. 2008 
Fondulac, Richmond. VA 23229 

"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T V. INC. 407-626-0688. 

PROVEN economical method DOUBLES value 
of your invention and secures strongest possible 
patent protection. MONEY- BACK GUARAN- 
TEE. 32 years engineering experience. Michael 
Fitzpatrick. Patent Office Registration #39,190. 
Call1-800-4-RESULTS. 

REGISTERED PATENT ATTORNEY. D A Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 

SELF- PATENT INFORMATION KIT. Com- 
plete A-Z Instructions, Includes all Forms, How 
to apply, etc., S34 .95. Remit to: WORLD AIR 
DATA. Dept-PAT-PS. Box 70127. Washington 
DC 20088 1-800-753-4445 

S.E.L.L. YOUR IDEA Free info, on Patents, 

Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 



GAMES/ TOYS/ PUZZLES 



PUZZLE RINGS. Challenging and fun. Write: 
PSCA. POB 865070. Piano. TX 75086-5070 for 
free brochure. 



GARDEN/LAWN CARE 



$80,000 FROM ONE ACRE! GROW GINSENG. 

LEELAND'S, BOX 68276-PS2, NEW AU- 
GUSTA. INDIANA 46268. 

GROW YEAR- ROUND INDOOR fruits, vege- 
tables, exotic flowering plants: $14 95 for com- 
plete plans. Simple assembly DavSar Enter- 
prises. 5942 Edinger. Ste.#113. Huntington 
Beach. CA 92649 
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HAIR CARE 



MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 
1-800-448-0133. Fax: 1-203-375-9270 

RECEDING HAIRLINE STARTING TO 
WORRY YOU? Stop hair loss and watch it grow 
back. No medical procedures or chemicals. 
100% Money Back Guarantee. Send m o for 
$27.50 to; Hairline Remedy P.O. Box 42768 
Tucson, AZ 85733 



HEARING AIDS 



FREE 
CATALOG! 



New Hearing Aids 

• All Models 

• Huge Savings 

• No Salesman will call 



Try Before You Buy! 

Write: Rhodes Hearing 

20112 Ohio St.. Brookport, IL 62910 
1 -800-453-4905 (24 hrs.) 



HEARING AIDS: So tiny yet so powerful. NEW 
FREE CATALOG. All styles available at savings 
of 1/2 or more. POWER HEARING, P.O. Box 31 , 
Alpine NY 14805 1-800-260-4135 

Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 

HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation, (800) 323- 1212. Lloyds - PSC. 



HOBBIES/ 
CRAFTS/COLLECTIONS 



OLD COINS', silver/copper, (inherited), some 
pre-1890. $15.00 for 30. Don, Box 2193. War- 
minster, PA 18974. 



INVENTIONS WANTED 



INVENTIONS DEVELOPED MARKETED Free 
PROTECTION CERTIFICATES. Patent Office 
Former Examiner, Licensed Patent Engineer, 
Manufacturers Representative. Patmart, Suite 
702PS, 233 Broadway, New York, NY 1 0279 

INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC. 
800-876-6670, J. P. Halvonik 

INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas Call 1-800-835-2246 
Ext 144 for free information kit. 

INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 



KITES 



FREE KITE CATALOG! 1-800-724-7267 
ExtPS 100's of Kites! Fantastic Selection! Call 
(24Hr») 1 -800-724-7267 Ext. PS 



LOANS BY MAIL 



BORROW: $100-$100,000l FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1 -800-444-6599 - 24 HOURS. 

SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1 -800-445-0680. 



MAGIC/NOVELTIES 



GOLFERS: 12oz. Golf Ball Mug with '100 
wooden tees. $14.95. Mid-Hudson Mailorder. 16 
Freeland Street, Monroe. NY 1 0950. 



MODELS 




Steam 
Models 



Order Toil-Free I-8WM8I-135.1 



"Fascinating Working Steam Models!" 

Comptete "Wrieaco, Mamma) & Cheddar" line. Over 100 
Different models Trains, Manne, Cars, Trucks, Stationary 
Engines. Rollers. Fire Engines & Accessories Stunning, 
a roe 34 page colored Catalog S6 95 Refundable with order 
SALES • PARTS • SERVICE 



Phono 

(613) 475-1771 



Yesteryear Toys & Books, Inc. 

Dept PS Box537, Alexandria Bay. NY 13607 




MONEYMAKING 
OPPORTUNITIES 



1.000 S WEEKLY- EXPLOSIVE MAIL ORDER 
BUSINESS. Low investment, easy to start 
Huge demand! Call 1 -(302)378-6541 for re- 
corded details 



NEW PRODUCTS 



**+***+++** 

. . DO WONDERS 

I Red blinking light unit six lights in sequence 

one piece- 3/4 oz . includes batteries ^ 
I SAFETY & FUN uses — sports, jogging, dancing. 
i hiking, kites, model airplanes and night games 
Attaches easily to bicycles, skateboards, 
kjftolades & M08F 30 DAY MOW BACK GUARANTEE 
$7 95-Si 50 MH w «a w M job a» ♦ tfnxtfu ux* ntU 

Ryroento&MOtt-plm-prWuc&c*aiog'SAS£ OeptNC 
CMRlTYBox 604908, Dept. 1212, Flushing M 1 13*0-4908 
*************** 

AUTO HOT KEY- Keyring with flashlight. Thaws 
frozen car door lock in seconds! 30 Day Money* 
back Guarantee! FALL SPECIAL till 10/15/95. 
$3.95 +S&H $1,50. N.Y. residents add 8.25% 
tax. CLARITY, Box 604908/H. Flushing, NY 
1 1 360-4908. Free Catalog, Department FC. 



OF INTEREST TO ALL 



HEMORRHOIDS BOTHER ME NO LONGER. 

NOW I LIVE NORMAL LIFE WITHOUT SUR- 
GERY, PAIN OR OINTMENTS. FOR MY 
STORY. SEND S10.00 CASH OR MONEY 
ORDER, SASE TO PIRO SOTIR. BOX 179. 
GREENDALE STATION, WORCESTER, MA 
01606. 

PERSONALIZED EXECUTIVE DARTBOARD. 

Desktop Edition, $19.99. SELF DEFENSE FOR 
EVERYONE, Videotape, $19.99. Both: $35.00. 
21 St Century Enterprise, 1345 NE 127 Str. #3N. 
Miami, FL 33161 



PLANS/ KITS/ BLUEPRINTS 




Concrefe Dome Kit (800)608 0001 

Monolithic Constructors, Inc. 
PO Box 479-H • ftah/, TX 76651 

Build your own strong 
com rrtP Monolithic 
Dome""! Offices, 
homes, sheds, 
cabins, rental 
units, etc. 



BUILD POLICE RADAR ABSORBER. Send 
$10.00 J.D.M., 404 Indianapolis Ave., Seymour, 
IN 47274. 

FIBER OPTIC EDUCATIONAL EXPERI- 
MENTS KIT, INCLUDES: TUTORIAL. W/ 
EXPERIMENTS. 40ft. FIBER ASSORTMENT. 
CUTTING TOOL. S19.95+S/H 609-468-1660. 



PLANS/ KITS/ BLUEPRINTS 



STEEL PIPE FURNITURE DESIGNS. 8 DE- 
TAILED PLANS. $5.00 TO PIPEWORKS. 1922 
N 69TH ST., WAUMATOSA, Wl 53213. 



PLASTICS 



CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog S3. 00 retundable. 
CASTOLITE, Dept. 95M/PS, 4915 Dean, Wood- 
stock, IL 60098. 



RUBBER, plastic compounds, techniques, 
sources. Free information: Caster, Box 
1 6586V8, Memphis, TN 381 86-0586. 



REAL ESTATE 



MONTANA 



Trees, Create and WKdWe , 20 QUALITY acres (and 
up), doe* to Yellowstone Perk. starting et H9.SO0 
or less. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 Eaet Main • Dept PS. P.O. Bon 1163 
Bozemen.MT 5B771-I1S3' (409) MM0M 



Call Toll Frc«: 1-800-682-8088 



GOVERNMENT LAND 

US CITIZENS ONLY 



20 acre claim program still available, get yours for 
S20 government fee. in AK, AZ, AR, CA. CO. ID. MT, 
NV. NM. OR. UT, WA. WY For complete, step-by- 
step package Including maps, telephone helpline, fit- 
mg forms, etc send $20: or tor more information send 
S3. PUBLIC LANDS TITLE. PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading. 
it's much easier and only costs $1 per acre). 



BARGAIN HOMES- Foreclosed. HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1 -805-962-8000 Ext. H-20025 for list. 



CALIFORNIA. Acreage. Lots $50 down $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 



COLORADO LAND. Free list of spectacular 
land from 40 to 20.000 acres, Ponderosa pines, 
canyons, 360 degree views, creeks, National 
forest. Owner financing. From $250 per acre. 
Call Red Creek Ranch. 719-485-0656 Void 
Where Prohibited 



GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 



LET THE GOVERNMENT PAY for your new or 
existing home. Over 100 different programs 
available Free recorded message: 
(707)448-3818. (8JG6) 



RECIPES 



VINTAGE RECIPES Newsletter. $4.00 Sample 
POLYGON. BOX 867. Elverta. CA 95626-0687. 



REMAILING SERVICES 



CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421 PS Pratt Chicago, Illinois 60645, 
312-764-0100.800-890-3199 



RUBBER STAMPS 




Order "CUSTOM MADE" 

RUBBER STAMPS 



UP TO 4 LINES only 



$ 2 



95 

each 



INK PADS onl v $1 95 ea 

Sotc COC 9>jc» B*u* Rn CVw 



Ado "5c pe' otfle' to- postage 4 hn0fl| 
THOUSANDS OF SATISFIED CUSTOMERS' 
j FAST SERVICE ■ Your Order Shipped in 5 Days' 



SATELLITE TV 



18" DSS BREAK. How people receive all 
programming virtually free. $29.90. Request. 
5201 Kingston Pike, Suite 6-106, Knoxville, TN 
37919. 



SATELLITE TV 



Satellite-TV 

1 00% Satisfaction 
Guarantee 



FRE 

68 Page 

CJtaiog B^ic i 



i 




All Ua|or Brindi 
Complete Syits 
Acce u oriea. 
Huge Savlngi 
Easy IniUllatkM 
Complete Intruc 



Over 1 Million Depend on s«i i isle 



1-800-334-645 

r'lnri jie-rjMMt Fulia-ne-4 
W)Sky vision' 

1030 FRONTIER DRIVE 
FERGUS FALLS. UN SSS37 



INSTALL OR UPDATE Y0URSEL 



Get sound for VIDEOCYPHERII and plus 
others do, without codes. $19.95. NASSIRI 
Box 382-S. Rio Linda, CA 95673 



LOWEST PRICES FOR SERIOUS BUYE 
Shop around, call us last. Free price list 
years in business. ANTENNA K! 
1-800-814-5377. 



NEW SATELLITE DESCRAMBLER! Set 

descrambler manuals, videocypher sou 
more! Catalog $1.00. "Snow," P.O. Box 22C 
Lansdowne, St. John, Canada. E2K 4T7. 



SCIENCE & CHEMISTRY 



CHEMICALS. WE CARRY ANYTHING Y 
NEED IN LABORATORY CHEMICA 
GLASSWARE, INSTRUMENTS AND S 
PLIES. ADVANCE SCIENTIFIC. 305-327-09 

EDUCATIONAL FUNI Quality children's 
ence kits and learning aids. Catalogue $1 
Jefron Enterprises, P.O. Box 8551. Cherry 
N.J. 08002. Guaranteed. 



"EXPERIMENTERS" LABORATO 
CHEMICALS GLASSWARE, Catalogue $2; 
Established 1953. Hagenow Laboratories, N 

Washington. Manitowoc. Wl 54220. 

"Laboratory" Glassware, Chemicals Cata 

$2.00. Southern Oregon Scientific. 1000 SE 
Street, Unit A, Grants Pass, OR 97526 

MAILORDER NATIONWIDE- CHEMICA 
AND LABORATORY SUPPLII 
GLASSWARE. OVER THE COUNTER SAL 
IN CALIFORNIA. COMPETITIVE PRICIr 
WHOLESALE SCIENTIFIC CO., H 
415-637-8888. 

MAKE YOUR OWN ROCKETS 4 FH 

WORKS!!! CHEMICALS, "GLASSWAR 
SUPPLIES- INSTRUCTIONAL BOOKS, M/ 
UALS, VIDEOS. "HUGE CATALOG - $2 
PYROTEK, P.O. Box 1, CATASAUQUA, 
18032 717-256-3087 

ROCKET RECIPES and more! Fly what j 
can't buy! Free Complimentary Chapter s 
Catalog. Digatek, 2723 West Butler Drive, St 
105, Phoenix AZ 85051 

SCIENTIFIC FORMULAS; Super unust 
Catalog $3.00 to: Terry Wilson, 1295 Hwy. 1 
Beaufort, NC 28516. 



SPORTING GOODS 



BUILD YOUR OWN BASEBALL PITCHII 
MACHINE up to 80 M.P.H. $12.95 Sporhx 

Inc. POB 43, Three Rivers, MA 01 080-0043. 



STAMP COLLECTING 



DISCOUNT. STAMPS, PACKETS. FREE LI 
IVA. BOX 197-B. HAN FORD CA 93232 

Penny Stamp Approvals, Regardless Catal 
Kloster 1 8289 Bunny Drive, Jamul, CA 91 935 



TOOLS & MACHINERY 



4" Metal Cutting Lathe $129.15. Taig, 12< 
Nightingale Lane. Chandler, AZ 85249. 
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TOOLS & MACHINERY 



LATHES 

-Starting MS 410 
•MUs -M*iah •Boots 

. *" 'Precision Instruments 

~~r~ Catalog $1.00 

513-322-8562 (800 number for orders) 



CAMPBELL TOOLS COMPANY 

2100 P SELUA RD SPRINGFIELD OH 45505 




FREE CATALOG CONTAINING 

Machinery. Toois.Cutting, Measuring, Vises, 
oothoiders, Clamps, Taps, Dies, Drill Chucks 
Fluids, Calipers. Rules, Abrasives. Tool 
Chests (304) 562-3538 



BOX 536-PS • HURRICANE. WV • 25526 



CNC MACHINES From $3,495 



Mills • CAD/CAM, too. 
Lathes • PC-Controlled 
• Routers • State-of-the-art 



CallNowt 
(310) 606-9340 



CAD/CAM 

Demo Disk 
S15 



OLTS, SCREWS, TOOLS, WHOLESALE, Dl- 

ECT. Guaranteed. Catalog $2.00 (refundable), 
amelot. Dept. 33, Box 65, Bristol. Wl 53104. 



UILD ALMOST ANYTHING! INVENTORS' 
RECTORY lists scores of companies that sell; 
ools. Equip., Plastics, Hardware, Woodwork- 
g Science, Books & More! Most offer FREE 
ATALOGS! Send $7.00 (P&H incl) to: MEW 
esign Services, Box 165, Belton, MO 64012. 



WANTED TO BUY 



WANTED- POPULAR SCIENCE DECEMBER 
1989. REWARD UP TO $50.00 PER ISSUE. 
(810)731-0990. 



WATER PURIFICATION 



Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1 -800-275-7070 

Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 



Popular Science reserves 
the right to refuse any 
advertising order. 

Only publication of 
an advertisement 
shall constitute final 
acceptance of an order. 

Publication does not 
constitute an agreement 
for continued publication. 

All orders are subject to the 
applicable rate card, copies 
of which are available upon 
written request sent to 
the address provided. 

Popular Science Magazine 
2 Park Avenue 
New York, NY 10016 



"My family has been advertising 
in Popular Science for 
more than 60 years 
on a 'till forbid arrangement'. 

It is a great magazine 
for professional classified 
advertisements worldwide. 
I recommend it to "all 
professionals who deal 
directly with their clients 
on a one-to-one basis" 



Richard L. Miller, P.E. 
Registered Patent Agent 
author of: 
"How to Obtain a Patent 





Don't let the dark forces of ignorance defeat you. Right in this galaxy, you can tap into the source - the 
free Consumer Information Catalog. It lists free and low-cost government publications on cosmic topics 
such as federal benefits, jobs, health, housing, educating your children, cars, and much, much more. So 
dispel the darkness and send for the source. Write today to Pueblo, Colorado for the free Consumer 
Information Catalog. Just send your name and address to : ' 

• • ' 1 Consumer Information Center * , % 

Department Source • - 

* ' ' L Pueblo, Colorado 81009 ' % . • 

• A public service of this publication and the Consumer Information Center of the U. S. General Services Administration 



LOOKING BAC 



EDITED BY WENDI E. BLACK 



SAMPLING A CENTURY OF POPULAR SCIENCE 




Quicksand! 



Photographic Binoculars 

WITH THE NEW Nicnon, you can take photographs 
with your binoculars. The combination 7x50 bino- 
cular and 35mm camera can focus from 60 feet to infinity. 
Built into the right half of the binoculars, the camera has 
shutter speeds of 1/60, 1/125, and 1/250 and aperture 
settings that range from f/3.5 to f/11. It also automati- 
cally advances the film after each shot." — October 1970 

Though this technology never gained any substantial pop- 
ularity, the CIA and surveillance specialists found the combi- 
nation camera and binocular quite useful. 



Metal Airplane 

I THE LATEST AIRCRAFT innovation is the all-metal 
I JL6 monoplane. This aircraft, weighing 2,245 pounds 
and with a wingspan of nearly 50 feet, gets greater fuel 
economy and flies faster (112 miles per hour) than other 
craft its size. And when the weight of these all-metal ma- 
chines is compared with that of airplanes of wood and cloth 
and their relative strengths are factored in, the metal ma- 
chines are lighter and safer. The 
plane is constructed of 
"duraluminum," a blend of 
90 percent aluminum 
alloyed with copper, 
magnesium, and man- 
ganese.— October 1920 
Today many planes are all-metal, but 
various plastic composites — such as carbon fiber, Kevlar, glass 
fiber, and thermoplastics — are beginning to replace the metal 
alloys in airplane structures because of the composites' higher 
strength-to-weight ratios. 
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CONSTRUCTION of 
a New York state 
highway was impeded when 
quicksand was found. 
Workers dealt with the 
nuisance by sinking pipes a 
few feet apart to a depth of 
40 feet. These were capped 
at the bottom and fitted 
with smaller pipes open at 
the bottom. Cold air was 
forced through the smaller 
pipes and up through the 
larger pipes. This air froze 
the quicksand, stopping its 
flow."— October 1895 



Atomic Secrecy 

WHEN ATOM-smash- 
1 ing experiments dis- 
appeared from the head- 
lines in 1940, it signaled 
the beginning of a secrecy 
or "black-out" program to 
guard the immense capabil- 
ities of the atom. At that 
time it was conservatively 
estimated that harnessing, 
the atom would take 50 
years. It took only five, 
however, made evident in 
the momentous bombings 
in both Hiroshima and 
Nagasaki.— October 1945 




Stronger than a Speeding Bullet 



I A NEW GLASS has 
I been invented that 
does not allow bullets to 
pass through it. Put to the 
test by steel-jacketed 
bullets of regular caliber, 
the glass withstood the bul- 
lets and even shattered 
them into fragments. To 
manufacture the glass, 
sheets of plate glass are 
cleaned and cemented to- 
gether with sheets of 
celluloid between them." 
—October 1920 



Several glass manufac- 
turers are turning to glass- 
clad polycarbonates, 
originally developed for the 
space program, to produce 
bullet-resistant windows 
and doors for buildings, 
cars, trucks, and airplanes. 
The material is given a 
rating of one to eight 
based on its performance 
capabilities. The weakest 
glass, with a rating of one, 
will still stop a bullet from 
a 9mm handgun. 
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New Aquatred 11. 

■ Deeper, wider 
AquaChannel sweeps 
water away for superb 
wet traction. 

■ All-season tread 
with a new 65,000- 
mile limited treadlife 
warranty. See dealer 
for details. 

■ Advanced tread 
pitch design for 
reduced road noise. 



-NEW AQUATRED II. 



IT HAS A DEEPER, WIDER AQUACHANNEL?' 

Goodyear introduces the next generation all-season radial 
for superb wet traction. The all-new Aquatred II? It has a bolder, 
wider, deeper AquaChannel " to sweep even more water away 
than our original Aquatred. For outstanding uaction in the rain. 

AND A NEW 65,000-MILE TREADLIFE WARRANTY. 

A new, more durable compound adds treadlife. And value. 
With a 65,000-mile warranty. The all-new Aquatred II. 
New AquaChannel. New warranty. Only from Goodyear. 



THE BEST TIRES IN THE WORLD 

HAVE GOODYEAR WRITTEN ALL OVER THEM. 



A Truck And A Half. 

i . 



CHEVY S-SERIES ZR2 EXTENDED-CAB. 191 HP 4X4. It's big. It's tough. And it's here. Introducing 
the all-new Chevy ZR2 Extended- Cab. Hot off the press, this ZR2 Extended- Cab gives you 
more of what you want in a truck, and more of what you need. Much more. 

Watch its wide front and rear track hunker down in the dirt while the available 191 
HP Vb kicks back. No other V6 in this class can touch it for power. Below deck, 46 mm 
Bilstein shocks are strapped onto an off-road suspension package that takes no prison- 
ers. Got gear? Stow it in the room this extended cab provides. The new Chevy ZR2 



Extended-Cab. Go big. Or go home. 



Chevy S Series 

LIKE A ROCK 



